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(54)TitIc: CHIMERIC ANIMAL AND METHOD FOR CONSTRUCTING THE SAME 



(57) Abstract 

A method for constructing a chimeric nonhuman animal which comprises 
preparing microcells containing one or more foreign chromosomes or fragments 
of the same, and transferring the foreign chromosome(s) or fragments of the 
same into cells having differentiative pluripotency via the fusion with the 
microcells; a chimeric nonhuman animal which can be constructed by the above 
method and offsprings of the same; tissues and cells originating in the same; a 
method for utilizing the tissues and cells; cells which contain one or more 
foreign chromosomes or fragments of the same and sustain differentiative 
pluripotency; a method for constructing the ceils; and a method for utilizing the 
cells. 
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•9T*tt<, ite'^S^SiJIII-rSDNAEyiJ©^^ (M*-t^ Magramt., Nature, 3 
15:338, 1985) , t h^BtxyUfc^OHJH (tljttb, 7i a 7^I*f^ 
SX, $0j#J£; 1994) , $bi:l^f®Wl Mullerb, Experienti 

a, 47:923, 1991) N *n£^/cWTO!ff $ ftTil (0J;ili\ V 

elandert), P.N.A.S., 89:12003, 1992) 0 &B?mA<D*iWLt LTtt Ctt*T' 

DNA^a A-T S (Gordons, P.N.A.S., 77:7380, 1980) 
U +^ v (Takahashi t>, Development, 102:259, 1988) 
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ffl!5ffl£*£<'*iJIBLT^£o ■*OI8llltt^'D->'fknrtl^DNAO^*$lctt# 
Lv Ctl*T?ftt^$^DNA»fK-**AL^©— @t-SAl&fe& (YAC) 
K?tf-->*'£ft^670kb©DNAI#rfrT-&£ (Jakobovi ts£>. Nature, 362:25 
5, 1993) o :®^»tt, YAC^^-r^^iT^zES^^^li^t-SCi^J: 
Ofrttfrtlfco YAClC*J^T(i> &2Mb£T®ft*DNA£? d-ji>>'t£££S 
*lT^5-*< (Den Dunnen£, Hum. Mol. Genet. , 1:19, 1992 ) „ tt$BH$ffilll&(fi 

Tttx ffii^DNAE?ijig±©ffl*^.^A<K^c:i*<»ife»nT*e)., 

<Wt"Sh hDNAifM-^^^^T-^^JC^^SCi^aii^Ji^feSo * 
h h *f J ADNA^-^irYAC^ -i ~f=> U — *©20~40JW<H t>j&N0|a&*. ' 
LTV5 (Greeny, Genomics, 11:584, 1991) 0 

(ioiibK±t«ij£$n'5) *-7^^5»iptcttAi-*ct*<tt*5>nfc 

(Richa£, Science, 245:175, 1989) 0 C0i^i§£ftfcvS XMftlwfc^T 
t h#g.fi*jDNAK?iJ (Alu K?iJ) J&<fctii3ttfca< % t h itfe^fi^tCo^Tteii 
K$nr^tt^o til, CCT?ffl^e>tlfc5fefe(*WI!!aT(iftfeft*^5>f 
5*icS£t£|£U im^y-^teffltSfcfcl^ DNAi »f>Wb 
d<fcA<3!tf &ni% &ALfc.DNAj6<-fcfc0DNA<!: L-n?£ lTU£ oj 

^^xtc^A-rsct^atn.*, tffl^oi^i^t hitfe? : 

if. Cook£, Nature Genetics, 7:162, 1994) , UfflBSggft (Hoodb, Cold Sp 
ring Harbor Symposia on Quantitative Biology, Vol. LVIII, 339, 1993 ) % 
m&M&&$im (Carroll, P.N.A.S., 84:8535. 1987) N ^ho7>f> (Den 
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Dunnen£, ffiflE) litis = - K^«g#*<lMb*tt>LS^:§S^oC i*<*0 

oyj>l:il (~1.5Mb, Cook£, §?1E) s g&x (~3Mb. Zachau, Gene, 13 
5:167, 1993). Jgg A (— 1. 5Mb. Frippiat^, Hum. Mol. Genet., 4:983, 1995) 

ft©8#j-?te^15J£|T*&£ (Bl^tf^, 1993.7.5.) o 

G'ORi. i§#&Mb~10Mb&±©*§$£WLTl>£ o JEot, '<&'3lgBitfc 

CC{C^*S^©iS^T*61Mb^M^.-5^*DNA^v^X{i^{C^AL. SSS 

^At^Ci«^*5o dttttiK^ (h h©li£ftj50~300Mb©* 

#££}#o) ^iLtm^nSo MS^©ftfe##AfcM:l.Ko:MR#3 
tlT^6# (01*. tf. McBride£>, P. N. A. S. , 70:1258, 1973) N ^©ifTftS* 
©&fefr£l*fc*tf*A-r*2f&£ LTftS£#;L t>*lT^5©*< 5 ? D-t?;U& 
T*£>5 (Koib.-Jpn. J. Cancer Res., 80:413, 1989) 0 ^ 9 n •kfrtmitlZ 

^mmtm^t^ztiz^io. (£<©i#£tii#) ©&fe#£^A-f £c 

(fRtfs Saxons, EMBO J. , 5:3461, 1986 ) 0 $£fC N ~ ? a -tr;HC# >-? 
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S (Koit>. Science, 260:361, 1993) 0 +t£t>*>^ i^D-i?;^(i, lMbJ£Lt© 

i££££fC&&-f §ESM<D|gji (Evansb, Nature, 292:154, 1981) tc«t0it 

efe^iStcfr^iSJioJC/j:^^: Mansour£, Nature, 336:348, 19 

88) o S^DNAO^Ail^ftftniifiEOYAC^^^-tc^ d-->^dT 

b, h^VXyi-^/^to-;-, Iitit^i>f-f7^, pl43-, 198 
9) o 

T^sijoTfii^jfefeft u ^;u©*§ ttae^gjsrw: v * <t , t# < ©if 

£S^WT'&3<i:**.fc,ftT&fc (Groppb, J. Exp. Zool., 228:253, 1983; ffi 
^*7-a7*'>>J-X8 ^^-fr^/, ^±*±, 1995) o 

*'<*^l:ttBSai«aiz^A$nA:«^. ES^SS^^t$^/cO (Mullerb, Nature. 
311:438, 1984) . t^tTLS^-ettttl,^ (Sugawara, Science, 247:70 
7, 1990) t^TLhtliZo 



4 



WO 97/07671 



PCT/JP96/02427 



(Ceder, Cell, 53:3, 1988) 0 ©«&4klc;F^ttgBft4# 

4t<Dttm\mm'&mwtsn, &&z.Kfc*mmtz t^-onsvibz (Hsieh 

'£>. EMBO J., 11:315, 1992) 0 tit, mi* nfcfflte^Tttffettrt t it® It, 
de novo©^ ?-;Wkri<&C t)^^£$ftT^3 (Antequerab, Cell, 62:503. 

1990) o ioi:ntT©»^ mmwmmv. t H-^kataaHiis©*, 
fiittcy f-Mk^nTi^Ti^^i/t^afi^w^xoBftijiaTiEffjc 
Est*- s tan*** c t tisaTti^^o 

CCT\ RIJit"Sfc©<!:LTIllnenseeb©2o©fg£- (P. N. A. S. ,75; 1914, 1 
978; P.N.A.S.,76: 879, 1979 ) IC&g Lttttntftt t>tt^ 0 l^iihh^Ii 
BSiv^XECifflSS, fc-j loli7 »; hff^tBfiii^^XECffl^O^fflijaii^lCct 

btlT^S "7**0x5 ai^tt, 5gj5, 1987) 0 ttz, 1 

C9 Ifctfftfcfcl^ 5fefe#Wf>T*a<i:*©g^DNA*-7'>^*tti:a6i"5 u -6t& 
$ tlit C <h tt±f5© 1 1 lmensee £> ©#£JK*tt U 0 

8frtt±©itf£?£f£3Eij-3*,< M&&*s«fct;*© : FSU ^0'{CHtilE© + y 

tit, #369! (i> MlE©*^ h»&fc£tf*©^ft»ca*^*fflltt:tej; 
£ C £ £ i ft £ ? 5 o 
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Lx -tn^*icft^t:S<**»SC:<!:lCfiJc.5&Ly!:o $ blwCOBSffllfeJ*:^ 

^*ftfe#*4^tt^-©»fM-^g;A$-a:*Ct^ifet^-S> #-££«:«&© 
^^fe^*^(i^©^jt^#^k^t|^^-rs$ffl»S©^Si!jSo 

li*©»rfi-£fc#U ft*fe#**W**©»rfr±©»fc?£S^tS*;< 

»ftfe^*s^(d:*©»ffr±©afe^ie^s^©^5i 0 

(6)lKf E(3)0 * > 5 * t Mfr^j £ A: (i * ©? ^ © £BE ic J; 0 if & ft Z . 2 tz it 
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(7) fi5E(3)© + ^5*t h»^fcL<tt*©?&£fctii|flE(6)©.#k Mft«sfcL< 

(8) «fE(8)0*^5#h h»«fcL<tt*©?»"4fcttffilE(6)0*t HM»t>L< 

(MEG)'©** M»«lt)L<tt j eo^S*/iliME(6)0*t hlrt*5kl< 
te*©?M£> H5K©»ife<*:*S^tt-t©»ffr±©afi^<!:p|i;*S^tt*BRI© 

mttzimmzis^T, «5E©*-*ytiia*fe©^*ftfe#*5^ti*©»f^± 
^ ^«B^wicstt^^m©8!ifejs 0 

mm*, t h2#^fe^ (wffr) £&#-r£A9M©ft?#r (pcr^) ©;& 

*.2BI{i,"B14iBttttclC*J^Tt h22#&&{* (Bfrfr) 3 ftT U S £ £ 

*<*$*IT^S (PCRft?#r) o 
»3EKi. 22#^fe^AESfflmS*^>7-7^7>{Cfc^Tt hLlS£3W£jf 
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SS5g|li N b h22#&fett$A4^5"7*;U;::fctf5k hitfe^fggt (RT-PCR) 

-pcr) ©Mm^^-rmm^si¥XT*-g,o 

A<^$nT^5 (PCR$#r) o 

^ 8 Elii. b M#&£L#^AE14iM&{C:fctf £ b KlEfllOfcfcb (1^1f> 
8?#r) ©fe*^t«»*»%J|T* So- 
*<*$nr^s (pcr$#t) o 

MllHtts t M4#*fe#*ABSftlJiaft*+y7^'>^KS|{c*5tf5t hftfe 
#©&ft©&?£^*-m&ft»¥J*T?&S (PCRft?#f) o 

ELISA) ^JfftTl^, 

ELISA) ^^ntu^o 

»15H(i x b HgMg^wyij K--7^D->H4B7©jS?*f (ELISA) (Dil 

'»16Htt, b h2#^fe^^®fK-SU J 14#^fe^^»fM-^^f 7. 
BSflM&tt (TT2!ffl0&ftPG15) ©FISHjSP|Ff©IS***^«fcfe(*:0^jBI©WT*4 0 

>t h ig/ctiMoiiiD^^^nri^o 
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JH21Hti N t h2#^fe^^ir^A + >7^^X£D : FMiCfc^Tt >2# 
*22EI li, t M4#^fe^^A+^5T^XM(CiJ^T^^®(ct buM 
S!23EIM\ LoxP-pstNEO^X ~ KDNA ©«Jt^LT^5 0 

fflyD-y©^i^[^$i^^^ T ^ai$nS-<^DNA^(CC)^T^LT^-5e 

(2) ^k^tltt^ft^-rs^^^aiia^OS ^D-b;uft{cJ;*h h&feft^fc 
(**©l#rtt©£A 

(3) ±15-7 * 7wM£ffl 4- > 5 -7 V 7s cDftg! 

(4) +/77-)^i:fcltSt h&fe#&}#&tf, t bit£^fS5titfS 
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ll-£o ) c 

CCTt h%k-&fttte, t biMS*©7^©DNA£16®©^£ft0C££ 
mto jEHTttb h&£#te23S (lttiZ4S) 46##£U **l**n*&50~300Mb 

SB#$rtf-&^£n6o ^©DNA©*£$lijI^lMbJ^±/c;&\ **UsTF©Ji£-k& 
tfc© h h&B? £3&£LTV* *>©£»*-„ 

Mfefe#£&f£U 2) *tl£M<Dt Vte&ftZ'&ttiW 3 ) S^D*;UJgfife 
f-f'l) (Co^T, h UlSiill (G418, "ta-DT-f^.M^DT^i/ 

>, ^» wtt^o^-^-afi^iest-s^^^-jCck^jBs 

LTfcL t Mffl!&© ^^^ESiBliaoj;-3^SSaiiaTS»*.ck<ft< 

**--i?7pe-*-©jiJgLfcfc© (Katoht», Cell Struct. Funct. , 12:575, 
1987) N ?*XPGK-I7n*-*- (Soriano^, Cell, 64:693, 1991) 

1992) mz£zmm$z&znmL Mfttzztiz**)^ mAztitz^ 
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-a-afe?*^ 23«46:fc&£b hftfe{*:±^7>^A|c-»A$nyt<k-5«t h 

3) (co^Tli, ©b H»|fii<^ ot^Mmcfi^OT, 
±!E©^^ls^^^D-b;l/Jg^l0^t^ffl»J^(i\ T0XA9*fflJ& (Oshimu 
ra.M., Environ. Heal th Perspect. , 93:57, 1991) t&W&fo&'th Z. £\z& *K 

*-T»^1-SCi»cj:?) % »5>ftSS*n*;l/tt£;f*©£<|i % l) % 2) , 3) 
OifrW;L/:fc©^5i^t)n§o -e-* ^*£*T,£: b r-&-fe&©[5]£ 
its t>tt£ b ht; ^ v- A&Mfl&jc&^T, PCR 

U ^ ^--tf^x-T 7^ •> 3 Saikib. Science, 239:487, 1988) N if 
1fy?ny h^tff (Ausubelb, Current protocols in molecular biology, Joh 
n Wiley & Sons, Inc., 1994) „ FISH (7 fr* U ? -fe >X>T >-fr-f f- 3. -'W 7 
>; -b*- .> g > N Lawrences, Cell, 52:51, 1988) ^flrHlcj; ^tE^S C £ 
frtb&Zo **#£©ftfe<MM^2tr*£tcttx £<©k hfflliaJ&Ke&ft* 

©SUfc^iteU ^£ft5£2&©-7?x- b h^y ? V-Aftsffljisjcoi^ 

$t>fc, *A£Mfrftfe#±©DNAEyiJ£;&fl£ Lfc*B^*ftSl;i (Thomas b, C 
ell, 51:503, 1987) (C J: *9 N #^©S|5{ilC t-* ^#A"T 5 C £'h °T 

~ * o*;U{c#>^liML^i§&T*&. * £§J£-eS&#»rJWi: Ltz b 

1 1 
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(2) M0^^t5 7-)xi^©t hftfe#*fctt*0»rJt©£A. 

S^O^ttOTf^iJfeOKttaiiaite (ECiifflJfe, Hanaoka£, D 
ifferentiation, 48:83, 1991 ) % EE&ffrNMifl (ESM, Evans£, Nature, 292: 
154, 1981 ) N Ett£jfiittlll& (EGffll^ Matsuib, Cell, 70:841, 1992) 
^MKtcftA**^tt*«*-r«ZtJCJ:0*OjE«{*:aiaic*4t-4. 

EC«(ii(c^m«^^b^ BS)IM(iBffi&©rt$*|fljJ&:ft*N& % EG$H 

t* < T§So.S$aBIIS'v©»Ati<»7K*fT. MX^N>K^»y^, ¥±?±, 1 
■992>«CE$nyj:^T?SSjHHIiat S * o -tr^^Hi^^^ C £ \z J: t) frfc ? 0 ~ 

*SiJWtl^v-*-^^LT^So C04>^t>s (1) ilol^PCR. iflf^^D 

^{i*©wffr^fta»A"r 6 c i Hot o , en ££i^tc£f#ts£§M 
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D-^i LTt h#*fl«i»OaSLE?iJ (LK AlulS^ Korenbergb, Cell, 53:39 

i, 1988) x t v&&¥mzm>tzit--tf>mvTiz£r)ik\h$ti&o tti, thai 

yJ^-lz^ZPCm. &tfk F^MI^yD-y (Lichterb, 
Human Genetics, 80:224, 1988) Wc7;U;f U y'-tr>*>f >-tf->f f- a— 
7" >j *V -ir - •> 3 > (FISH) ^Oftfe(*»^f {C«t »3 5f Bt * C £*<T?# £ c 

(3) b b&fe#*AESM^£©*;< 77-)x^ 

(2) X'mbtLtzmmwfrb®** < ^w*-? 

i^MJLV. CBA x C57BL/6 Fl S*©TT2ifflJ& Yagi b, Anal 

ytical Biochemistry, 214:70, 1993) fco^TliBalb/c B#£U7 
4t) fcSWilCR (6£u B#*l/7tt) **©8jReiia3WJK*1&±E«!:Lrffl^-5 

(4) ^57^i:feint h»fefc©#ft&tft hit^fSiE 
-9" If PCR^<c«koTS6®f SCt*<T§*o 

*mRNA©fE^(i#iiaffii*RNA*ffll^RT-PCRffi (Kawasaki £, P.N.A.S., 85:56 
98, 1988) , y-if>7'o<y h& (Ausubel £>, |Jjl£) C<fc $*ia e 16 
gK;KD^^«, 'V7X©tg|5jieMi©SMS^tt^*/jMcL^!ab hg& 
Settle* S»*fcgaiJ5£ft (BLISA, #^D->5t^H^-7^i 
7;u, *»Wx>f^^, 1987; Sill, fifi££»£ftaEfil3££. 
HiJK-fe>*-, 1993) , ^xx^^d-; h& (Ausubelb, huI2) 

1 3 
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nn.miimom^ZmmitzTJ V?<< AftVr CKoi t>. Jpn. J. Cancer Res., 
80:413, 1989)*tcJ:t)tiaj$nSo ^l:> +>77^»f©b h^fe 

.#©fcft&cra»fefc±©atfe?©asj&<, +^7^x6«^i«T'0 

^ 57|)Xl:ol^ 4> y Xlfom*© t h IgM. IgG, Ig 
ttAF!, *attt'fx>f-f7^, 1991) £BUSAK«fc9** U ---^^fS 

7^©^4*bt\ m®*/?®®^ win, y y v. 7fm<Dmm*<Dtti<D 

&ES}i£B0£©#fii:te5 y h (lannacconet), Dev. Biol., 163, 288-, 1994) 
7? (Wheeler £, Reprod. Fertil. Dev., 6, 563-, 1994) N $ •> (Si«st>, 
Proc. Natl. Acad. Sci. USA, 91, 6143-6147, 1994) «c*>^T#£$;fu ■$ £ 

»»*.:i995#ioflWfij,.*a:iiiJR) . fcy$>fc^T(*Bs*aitt (ed 
«) $ 6^tt*n*ipfta±«fttT»&n*±«*aiai*©tt*»ttsn 

1 4 
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/:*SIIW*<jE^{c||^5 d t&tobtlT^Z (Campbell t>. Nature, 380, 6 
4-, 1996) o C^l&BS*S^iiESfiiaillS*S§aeaaiL^^*5fefe^AJCj:-, 

tezuntzmmte. ii©es«, eciiis, EGJHBiisfciB&ns 
x&<o, mnmmm®*kfc^<D%mz£t), M&mmofemzno z twrnt 

* ^ti^©^©^^^^fe^t tzttz<Dmft±<DmBj-£f£m l 5 

DNA, $b(c(i^^c> +y h»&Sfcwt*©?5&©*aai % mm, 

DNA*»«iiHfla*s^ttaiiaiiia (flutf, cHOija, bhk», 
aite v ^xD— 7«Bija N sf9«) ic*au mmzft*m&frttz&z 

©Wtt±©«fc?£3i^L/3S&ttT-C£*U *©&3£3i£«5 (M/Ltf, 

15 
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fl*M\ $t#, #i:t h^^i'^^^ci^T^-So flit*, #&nfc*.> 

t hftttite^* o-^>?*U ft-f--XAAx^-|PH| (CHO) 
^UD-TfflldALTh^mitKi^^ (Lynette 6. Bi 
otechnology, 10, 1121-, 1992; Bebbingtonb, Biotechnology, 10, 169-, 199 

*3felBtc:<fc0ilte,ft3k r-2#. 14#, 22#&fe# (gfK-) Z&fttZ*/? 
68 A (22#&fe&±) ^n^n®il^0Mt^»j£D^^^^L^^o 

5 ^^-/x^-y ^v^x (Green Nature Genetics, 7, 13-, 1994, Lonberg 
S>. Nature, 368, 856-, l994«) iJt^LT, t h lc4sHT«**ft* fcoi; 

ft£2#+14#+22#^0&feft (tftf) *H^K««pf *T">^&0f*O?».. 

T*S (Greene gffE, Lonberg IfflE) 0 — #£Ott/Itc:tt LT$Po 
l*0^i4tS777^Mt5:i^l^5 (Greene, ME. Lonberg 

1 R 
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#&AOj|#£l*j#JlI 

fam&&&Z-& (Joyner£, Gene Targeting, 1993, IRL PRESS) £ffi^T$ii 

loxPE^iJ (CreL/3 >h*^-4f(c e k?)*E^^. Sauerb, HuIEn ftfcicFLPUs 
> ^- — -tf -FRTSe^iJ ^rffl V ^ 0' Gorman^, Science, 251, 1351-, 1991CDW& 

2. -^o^Mii^fe^^$n/c±ie^^Jw#^^xEs^fis^i^^©ii 

3. 2. T^^n/c^o^^sijite^^^n^v^xEs^iiajc i. -e^ 

#IimS£^©Mt]{c#Al/cM 

/ffNli£fe^ ^Jx.(i*CreUn >t'^--fe*it|s? (Sauer£. HuI5) £-l$fi<jic 
iAL^ loxPK^iJcDF B ^Si^m^5^^j|2C -o TM^OJt^MUite^ tcjf A£ 

¥%\m, %L&W?L(Dmm&Wu P255-, 1995. ¥±*±) 0 

4. -7^x!a^giJ/ciie^(CoUT±iei~30^^^«9igL. «&tfHCi/t 

5. 4 0i (ft&Silk /clJ^iv^zESiffl^) ^^^iflatL^i^D-b^Mi 

(0];itfG418Wtt«£?) t'7-+>^$n/:h h 

6. 5T^i^ ^ n^^^§^^BS<i:L^^o■fe;^14^lw < ^;^9^ 5 £ ttmu ZMM 
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hvSX v Shinkaib, Cell, 68, 855-, 1992, tiMJvtTVh-fVX^ 
Kitamurab, Nature, 350, 423-. 1991) 6*fcE«±E<fc LT 6 7?»&nfc 

*tZ> (»*ffia6g>, H&E^ijffi, &&9r&<Z>S«t&flK P234-, ^itt, 19 
95) o COBHW^Kij^TttT^Xia «H^«LT^*fca6w ±£ L 

MIE> SSUyy^T* Client, EMBO J., 3, 821-. 1993) t<D 

(14*) + (2#) , (u*) + $||iU (22 

#) &£H(ib hftttM (14#) ( 2 #) + g|ju (22#')-'*#fcf 
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GUm&i£fc=?-*$t>75 X i KpSTneoB (Katoh£. Cell Struct. Funct., 1 
2:575, 1987; Japanese Collection of Research Biologicals (JCRB), Deposit N 
umber: VE039) &f|iJ|&&£Sal I (£gaft) TlHtttt U t h£#8*t£»IB&HFL-l 
(RIKEN Cell Banket) A3^ RCB0251)^*ALfco HFL-lffiil&& h U 7 •> >JfiSU 
5xl0 6 li/ml£&3£9ic^;W<.;,D©ij >|Ay77- (PBS) (Cii^LT^b 
lO/zgDNA^STT^-WNVl/lf- (/<-f*5? K) ^ffl^TiU^ ha^b--> 
a>£fTttofc '^flSX^^^^APl tftfttt. 1992) o 25^FO§* 

"C ; 1000VomE^4nim5©xU^ |> o u - 3 > -t? ;u (165-2088^ K ) 

(FBS) <£-^iDL/c^-^;l/F12^ife (OTF12, £1*5) £#tnOOmn«M£«ffl 
^Xfy^t-Kn-i^) 3~6ftl:»gLfc, 1 B^{C200^ g/inl 
©G418 (GENETIC IN, ->^*"7) *&tS\S%Y*$Z%ilRL1zm&&£W:%&X.iZo 2~ 

3iHraift iw^ c /c =i u ioo® ga^-ocaa £ l T52 y ic * n«en* 

£a&. 100 mm^ + -U(C^O'JiSL^SL/Co 

Ttf^AQaMg (Oshimura, Environ. Health Perspect. , 93:57, 1991, JCRB0211) 
^rlO^^^Ull^ (FBS) ^g&ftlLfc^OW*? (OTDMEM. 
£l^) 100 mm yt-U^tLfco 524OU-70G418IH4HFL-1 ifflJ?&£l5 
mSMl7jt(FBS) £200 J ug/ml©G418^^JnL^F124 3 T\ <£ft*'ftl00mmv' + 

-ixT^SL/co ^^xA9fflflS£HFL-i M£ h »; y > >mm&.*ti?tim&<D 

-^e>¥ft*-foffi£U l00mi/ + -i/iz&9ll0%*WJlfo1ti (FBS) ^j^io 
L-fcJ>MEM£l5K^teJfclfiL?|| (FBS) LfcF12£cD^4M^4 3 T'^B^ t> 

-B^SL/Co IBffSKk&tt (»7kb>, fflSax^N^ h-/.y $±*±, p.127-, 
1992) {ClEiE^nTl^^rSfC^-o/co DMEMTM^ffi^ 2 /c£L 2ml © 

PEG (1 : 1.4) femr- 1 ^Pa^SU $ 2mlOPEG (1 : 3) Tg&iCgl*. 

l^&lLfc, PEG&&£dJH^';K MlTi^ (DMEM) T3@fto*:&, ii 
^©^1 (lO^FBS, DMEM) Tfl BfflJ§#Lfco ffltS* MJ 7 •> >&31£J: 0 »tt 
Ls $9/<>r> (Ixl0- 5 M, i/tr-7) fc£tfG418 (800/zg/ml) 
*fc (10%FBS, DMEM) U 100mm + - U 3 fttcjig Lfco ti3 3BH$&L 

fcfft, 4l;fc3nz-?. h i ;7 B '>>M(C c t«9ffl^^^LG418 (800//g/ml) 
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Z-k&myV&M (10%FBSs DMEM) -v^mttzo 

b l )?°>>!&miz£Qm!&$:ftni2yjl<-zrZ-'Z>lz£ttbT, 6#CD25cm 2 

LtZo zjl-bi K (0.05#g/ml, t/djV>/>, ftftl&m) ££tr£t& (20%FB 
S N DMEM) izxtfk U 2BJSi%miitv*jl,&MijtZitiz e t&£fo£ti i £^ 

(37°C) LTfcl^TM M?:/>B (lOjtzg/ml, S//^) 8fc£SU> 
ffl75X3l:S/;U 7* U^JI!at^§|gJCjt^ffl7 5X3*# AU 34°C, 80 
OOrpm , lB*ra©i8&£ftteofco. o*;l/£Miyiig*tl(;:« U 7^;U*- 

Lfca^^jtaAPEG§tt-ea^$ii:fc 0 G418££fr3fti&i|&-eiS# L 3 
p--^SLyto §^a-«it§h r-&feft (2#. 4#. 14S. 22#) 
(i^TOii«9|5]^LfCo ±!E&fl0*^T0^smftRtfaaS*tt <7i|7jsb. » 
B&l¥"> K7*v:5\ ¥±*±, p.l27-> tc^o/co 
(1) PCRB?#r 

#flHLfcfflU&£Jg*U fflHa^t>Puregene DNA Isolation kit (Gentra Syste 
m*±) ^E^T-tV ADNA£tfitfiU C oy; ADNA££#M £ U h h^fe^#I 
ftte7°5>f ^-£ffl^TPCR&T2 N 4s 14 N 22# t h ftfettfc&ft-fS * o - > 
^•SfeL/Co PCRliiji(i^0.1//g(DyV ADNA^^ffl L (Innist>, PCRH8fcv.=. 3 
7;U, HBJfcBJK^, 1991, -^-^HM ?5-teGeneAmp 9600, Perkin-Elmerft 
%r&ffl) Kft^frftofco Taq#U y 5-tfliPerkin-Elmer*±gJ{£flH\ SfD^ 
94°C5^^1if^^;Wf^o^^ v ^94°C15f>, 7-- »J > ^54~57°C15 
g> (7*7 f t)*:6gE) N #J£72^20#£35iM*;l'firttofco 7* -5 -< 

v-li&ftfe#±fcEq!Et"Sa'H£^ (O'Brien, Genetic Maps, 6th edition, Boo 
k 5, Cold Spring Harbor Laboratory Press, 1993 ) SC/^Itt?-*- (Poly 
morphic STS Primer Pair, BIOS ft; Weissenbach £>, Nature 359:794, 1992; 
Walters, Nature Genetics, 7:22, 1994^) £fflWc 0 &&=?-7? 4 v-teGenB 
ank. mm®T-*^-x£i0A^ltzi&mm£bt\zi1:$lltz o ZW.'&zf 

54 ^-(D^wRa, afc^T*^ ^-mmte%ti?ti<D$k&mz^T£iT 
onnwziFitz (2# : nnmu 4# : nwi6. i4# : nnm. 22# : n»j 

2 0 
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2) o 2#^fe#Oj5l^ic(ij^T{C^.-rite^v-^-RO*^M^^-^- (Po 
lymorphic STS Primer Pair, BIOS*!: D2S207, D2S177, D2S156, D2S159 BIOS 
tfc) £fflWc 0 

C/c (immunoglobulin kappa constant) : 5' -TGGAAGGTGGATAACGCCCT (I£?iJ# 
-f 1 ), 5* -TCATTCTCCTCCAACATTAGCA (EJiJ#-t 2 ) 

FABP1 (fatty acid binding protein-1 liver) : 5* -GCAATCGGTCTGCCGGAAGA 
(iejij#-f 3), 5* -TTGGATCACTTTGGACCCAG (I£?ij#-t4) 

Vk3-2 (immunoglobulin kappa variable) : 5' -CTCTCCTGCAGGGCCAGTCA (K?iJ 
#-f 5 ), 5' -TGCTGATGGTGAGAGTGAACTC (S£?iJ#-5f 6 ) 

Vkl-2 (immunoglobulin kappa variable) : 5' -AGTCAGGGCATTAGCAGTGC (SE 
?ij#-t7), 5' -GCTGCTGATGGTGAGAGTGA (@e?ij#^ 8 ) 

(2) 7 fr* u y iz> x ■< yim-z.-^'f -fy yj-e-i/ 3 y (fish) 

fish^i (fei^, fishhs^d ho-*, nmi±, 1994) 

t h2# N 4#, 14#, 22#&fe###t!$yo-7 (CHROMOSOME PA I NT I N 
G SYSTEM, Cambioft) Zm^X'aU ft 0 

Mx-tt. 2#ftfe#^t5.^ o - >li26*OU-:7(745* o - »#10:JOi— 
7fc l mEl±®? u-y^nfzo :©^ffli'fc 2 #ft^SWtt^7'f 7- 
f ^T^BH4T*o^©(i5 ?u->tzitz 0 ZtiZ><D? o- >£FISHjg#r L/Co 
FISH^flrte FISH£*7d h=J-;K ^S*±\ 1994) ICfr2£*l/c2F&fC 

t h 2#&feft#gft:/D-7' (CHROMOSOME PAINTING SYSTEM, CANB I Oft) 

cm 1 si> o m 1 Bfcfc^T. «i^j*<^n->€s mmtt?cmz&mLtz73j-? 

-*^fo • xtt&tt£*Lfco FISHiCct «9tig£ftfcb h2 

#$fe&#0#£JBIS£*T?TK:^LA:o Ktt©tt^ h<DitmM LT^tt^ 0 
Ir1*|{CLTs t h4§, 14#. 22#ftfefc£#J*-r£A9*fflfla£.»fco 
(^«J2) v^xESHBia^o* ^D-b;UfticJ:5 t h22#&fe#^A 
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**A9»f&* (^TA9/#22. M^) £fflWc 0 

ESM&E14 (Martin L. HooperJ: (9 A¥.> Hoopers, Nature, 326 :292, 1987) 

A?) o t-fyfTKb («I^>F7'^, ¥±*±, 1992) ©$g£ 

*;Wi£*£5nl©DMBMfc!ML'rt:o #U0 7 i@©E14£ h- 'J/i/^fM'Stfc^ 
DllEMTSBife* U 5ml©DMEM{cML^ ■ 5 ^ n-bA/i**)^ 1250rpm, 10# 
FM^LT±»^^^A: 0 &K£* J; < a? U l:1.4PBGfc& ( 

5g PEG1000, <mftl&m>, 1ml DMS0< v r7>£6mlDMEMl^fl?) 0. 5nl£in*.T£fi 
-Cl»30f*&BLfc*. 10ml©DMEM£^o< ^jjn^Co El3fC1250rpnk 10# 

J^^^l^ciiSl00mni©*I^Sffl^7X^»y ^-> + -b (3~^>^) 3fe{c« 
SL/Co 24NfHSt{C300-/zg/BlOG418 (GENETIC1N, ->^v) £Jn*.fc 

&o ^Otti^lJt(iE14^||Sl0 7 ®*,/c«9 0~5jil?*o/Co t03u--^h'7 
* 7 v 7 LifJIS 5x Wmhiz t> lnlO&EFfflJgifii (ESmffl^ + lOK 
0<i/**-7» lc»»U -801C«CT«e«ffLfc. |5l^lc^jgpjit^(Co^T10 6 
-lO'TOMfr^V i*DNA£Puregene DNA Isolation Kit (Centra System*!) 

(Koib, Science, 260:361, 1993) 0 *vI10 8 ffi©A9/g22 «fc <9 L/c 5* d -tr;b 
£5ml0DMEMK:!gjSU #>T-t?;M0 (fc^IS^jij&ttS!!) fcj:^ ft±T-60G 
Y<Dff>*to*mXtLiz (1.2Gy/#x50#) 0 ^'>^I|fL/:^Dt;Ki* 
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i ? * * jmmm&mwm-Q N ei4/#22-io , ay^vkmrn s t o 

-tr/l/£5iJ»tt#E14/#22-14, E14/#22-25fcfctf Si*A»fe#©fcft(iJ!aT© (1) 
(1) PCRjgflr 2 0) 

^SiJWttttyy ADNAS-HMch LTh h22#^fe^±|c#^^it^ (Geneti 
c Maps, Htjie) &a*^MttT-7!7- (Polymorphic STS Primer Pair, BlOS^t : D2 
2S315, D22S275, D22S278, D22S272, D22S274; Nature 359:794, 1992) <D&& 
£PCR&tl<J;i9&£BL/-o GenBank. EMBUgCD-f-^-x J; *) A#Lfci£SK?iJ 

PVALB (parvalbumin) : 5' -TGGTGGCTGAAAGCTAAGAA (K?iJ#-t 9 ), 5' -CCAGAAGAA 
TGGTGTCATTA (i£?ij#-5f 10) 

MB (myoglobin) : 5' -TCCAGGTTCTGCAGAGCAAG (K?iJ#-f 11), 5* -TGTAGTTGGAGGCC 
ATGTCC (ie^ij#-tl2) 

DIA1 (cytochrome b-5 reductase) : 5' -CCCCACCCATGATCCAGTAC (I£?iJ#-=rl3), 
5' -GCCCTCAGAAGACGAAGCAG (I£?iJ#-i§-14) 

IgA (immunoglobulin lambda) : 5' -GAGAGTTGCAGAAGGGGTGACT (I£?iJ#-f 15), 
5' -GGAGACCACCAAACCCTCCAAA (E?iJ#-tl6) 

ARSA (arylsul fatase A) : 5* -GGCTATGGGGACCTGGGCTG (K?iJ#-f 17), 5' -CAGAGA 
CACAGGCACGTAGAAG imn^W 

$\|0. I fi g(Df J ADNA^r^M t LT±l£©10S©"/v -Y "7 — lCO^TPCR±|$i ( 
Innisb, huK) -^^^o/cc *M^CD2^(i±TCO'/7 
■711 L fc2ft (c o t >T ii— Sf5 © 7 5 ^ - l:o^t^ £ ft S £ CDifH^ 

w&ajsn^o ^±cD^<&m2iiic^-r 0 j^hk^t. ^Wct h-22#& 

SlKo^OT-^-Co^Ttii'OA'v KKfifcfi-tsa^Lfc (O'Brien, G 
ENET1C MAPS, 6th edition, BOOK m~) „ itfc^&tf^M&v-rt -O^tf^te. 
3t££TCA¥-fcij&£1ffg (Science, HUMAN GENETIC MAP, 1994, Nature Genet 
ics, 7:22, 1994, Nature 359:794, 199230 ££ic N ^^Mfiir^^L 
mftte&tl kJEi£X-tet£^ 0 4S©G418iSSi4E14M^{Co^T. PC 

2 3 



WO 97/07671 



PCT/JP96/02427 



(2) iMf >7d », hjgflr 

/ AiSfc*)10«~10'3e-#£ % RIKEN DNA BankJ^A^ Nucleic acids rese 
arch, 13:7813, 1985. pUK19A6*l. 4kb BcoRI-BamHI ©ftf) ^n-^iLt, 

(BgllK M«:fTttoA:*?i2^g©yyADNAtc#LT<Ausub 
el£, Current Protocols in Molecular Biology, John Wiley & Sons, Inc., 19 

*©'<* - >&r>\ #/< > K©»«* S h h ftfettDNA©^* *y y A 

DNAKSi^S* 

it(iA9/#22©*ft£[5j^-e&-^o ^>v^M^©^©.>^V;l/^(iA9/# 

(3) 7yl/*l/ y -b>^-f >^-ff- a -/^yy^^_. >g> (F , SH) 
FISHfftff* OS]* &. PISHXM^d ha-A, ftfltt, 1994) fcK* 

k h22#^fe##^^ 7 , D-y (CHROMOSOME PAINTING SYSTEM, Cambio 

tt) *ffl^Tfif^-3fc 0 ll^t/c^^©^i^^^•(cfc^T^ Ei4/#2 

2-9 ^v^x^fe^(cg^L/c^T\ tiil©3ft(*&;£L/c&fe&<t LTt h22# 

£t±©^H<l«fct)\ ^bn/cG418»14^E14/#22-9 . E14/#22-10 (it h22§ 
ftfe#©£T*5^(±*SB£^ E14/#22-14 N B14/#22-25 . (4*©«£.»rJt£iS 

¥±*±. ■1995>KE*ftfc^rttCfifeof:. (HW12) Tff&n. t r-22#&-&# 
^^LTl^^C<!:^S|iS$n7 l cG418BttES$ffl^E14/#22-9^^|Sx h y * «fc 



WO 97/07671 



PCT/JP96/02427 



0££±tf\ C57BL/6 x C3H Flilt^x (B** U7tt) £C3HJfiv$Z <B** 
U7tt) iXE^SC<t{Cj:tJWflLA:E«lia«!KJcK*yte) 10-15 4I1&AL 



"k h22#&fe& (Bfjt) «r«»tSE14 IBIS***©** 5 V**fHH 



ESifieilStt/ G418&& 
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m66fi©£AK£&ML/cii£3l29E©?v?*;o<^£L?Co 
ft S <!:' 9 J; t> $ ft 3 o ^£ L 29E© 9 tc £ ^ jc ^l^feogp 

B^aiiaoKittoffife&ftsfiftiiieETiofco 

*K © Kitt* ttK22-22K:fctt SftMOrefc o A: 0 

d©^cfc0. t h22#^fe^^^-r^,v^xES^SS^E14/#22-9(i + y 5 

(HWJ4) t h22#ftfe#££J#**ES||l!ll&S#*y 5 fcfctf 
Sfc>ftfefcDNA©ftSHIB 

i^pcra?^^^ *Aftfe#©«i#«-iia;Lfco m£.'mm£x±z®itz* * 5 

^**frfc><&*5cte. fS£l^HS^-^7;u, mt&&D-<{3.>T4 7 4 9, 1 
987>tcK$ftfc#ftfcftl,>K£&BfcU Puregene DNA Isolation Kit£ffl^T 
ADNA^atbL/Ce C©yy ADNA^HMiLT (H»]2) T'femLtz&W. 
#:/5^-©-5-£PVALB. D22S278«-ffl^TifffiS<&OfllB*fT^-9^o ^feic 
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•v-fymmt (H»j2) tm&ts t biimiizzfu-yt ixm\ m& 

*©'<>- >tt'E14/#22-0£»ftLT^;fc. 7»>^y; iJtJttt**,^ 

L£2#g©yy ADNA£{£fflUc 0 aB P*»t K1K3*J*7d--:/£U 'i/^^ 
tt-Tj'-*7*5-l'ir-BAS2000 (*±W7-f*Mt) IC «fc 0*Hi Lfcb *J: 

*S?-?*X (K22-6, 7. 8, 9. 10, 11.12 : 9tt#*> 5) . ©EMjSfcYy ADN 
A*5j:a f '3> hn-;UDNA(C: C Ji N B14/#22-9 £ ElAY y ADNA^ 1:9©S*J£ 
xm&Ltzb<D) ©l/->T£>£o EfflKDNA^*. £#JlC&*> 5ffift© + 
^5$£^L/Co (- : OL + : ~10Jk ++ : 10-30X) 

ssic %&iz5m&(DWtt<DM.t>ntz*y (K22-7) ico'^tis. jff 

ML ML IP^ BKfr&ISOGBN (-y#>5?->tt) icj: 
«9yVADNA^TOL. Ztl?tl<Dmmz^T, (»>0]2) T'ftffl L fcfcfc? 
7^^-©?-^ DIAl*ffl^TPCRJ»#f*fT^n>fco t©il2ooy5>f7 
-i t^TcD*fi^(Cfe^TS§^$n^lt^^^«||S$n^o DIAl^-f^-iC 
(SM.EI) (C^-r 0 PCRS«Stt2X7^o~xy;b{CT«»*»L^|ft N 
*ftif**AJfcfeLTi*ajLfc 0 »4HO#l/->tt4*N&B:B, L : MU 
SM : H : Sp : J$SiL Th : mm, Ov : 0(3 K : fftt N nc : 5 

■9">XE*DNA(|*tt3.> hn-;U) N pc : t hflk4£Mtt (HFL-1) DNA 

C*lS>©*£*J: B14/#22-9tt^7^^fi#{cfe^T8*OjE1!t*H«{C||jttLs 
frob h22#».fe#*ffJ#LT^«Cti<tt^ii)bnfco 

(^JfeW5) t h22#^fe^^^t5ES$fflflai* + >7^^7;{Cfc^S t h 

ilfei 1 ©^?! 

ft (K22-7) ©KS**M*«CT«gatt»Lfct>©*ffl^fc 0 Ctittft*. 
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#s mm, M&^mmom&itzbw&Zo cni^isoGEN 

» £<£ffi LTMRNA£$tlJU RT-PCR& \Z «fc «9 , h h-;t^uf> (MB) % t 
h-^h^n-A b5 (DIM) OmRNA©^tH^fT^-o/Co RT-PCRte< 

Innist», PCR^»-7-a7yU, HBJ$J£^, 1991>(Cf£$ ft^&(cftr> TfTtt 

SlOOpmoK %m&U) ttBRLttl!! * U ^ h) £<£ffl 

MB : 5' -TTAAGGGTCACCCAGAGACT (E?iJ#-tl9), 5' -TGTAGTTGGAGGCCATGTCC (K?ij 
£-t20) 

DIA1 : 5' -CAAAAAGTCCAACCCTATCA (K?iJ#-5f 21), 5' -GCCCTCAGAAGACGAAGCAG (E 
?IJ#-t22) 

M»fe^-©nRNAlI#^fl«lttJHijtW<tfetti$nfc (Jl5gl) o RT-P 

/Co JP5BUw*5^Ts M liv-rt- (Hindi 1 Ifflit A DNA+Hael I Iy^ft 0X174DNA, 
Sffiit) ^ MB ttt h it/nt'X DIAlfit hf- h ? n-Ab5U^? ^--fe, WT 

Sfc>fc|n|i;fi#(K22-7) tCol>T, Fa\ ftK % jfejgu ML ML ML 

f§©RT-PCR£frofc 0 DIAlii£T©Kg-^ MBtt&tt£ttfc«&0*T 

M~tZ> C i^'^O t>tlT^> *9 (Bassel-Duby £>, MCB, 12:5024, 1992) % C<Dij£^te 
*A L tz t h &fef*±©*G^ a<v v xffl#TjE^tt3SE«4#Hfi«jl&3g*iJa*S^ 
i^'Ci^^Ltl^o PCR£&tt2X7#D-xY;WcT*fcftttLfc8U Aft 
i^S^AfcfeLTfctiiLfc* »6HIC*51^ & U - >tt£* *B:fik H:&« % 
Th:|»IR. L:ffiU Sp: ffMSL K:fffflL Ov: IPI, SM: #&B5 X M:V-rt- (± 

*l5o. 
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XAMSft (OTA9/#4, fcfiHvfc, ftfeftg£|Hja£ LTtt"7* *ES 

m$m (.nnm) tmmizftu^t Zo mMm&ftvttiZimmimmmo'm&tz 
&ftttztezmK®&mmT® a) - o) iz^^mmitzo 

(1) PCRft¥#f (*7B|) 

*mWtt<*yyADNA*HSli LTk MSftfetfUticSpS* Sitfi^ (0' Brie 
n, Genetic Maps, 6th edition, Book 5, Cold Spring Harbor Laboratory Press, 
1993) Rtf£Stt-7-a- (Polymorphic STS Primer Pair BlOSit : D4S395, D4 
S412, D4S422, D4S413, D4S418, D4S426, Fll; Nature 359:794, 1992 ) 
S-PCR&K^O&fcBLfco GenBank. EMBL^©^- xj; 0 A# LfctBgR 

HD (huntington disease) : 5' -TCGTTCCTGTCGAGGATGAA (S£?iJ#-t23), 5' -TCACT 
CCGAAGCTGCCTTTC (SE?iJ#^24) 

IL-2 (interleukin-2) : 5' -ATGTACAGGATGCAACTCCTG (I£?iJ#-S§-25), 5' -TCATCTG 
TAAATCCAGCAGT (5£?iJ#-f26) 

KIT (c-kit) : 5' -GATCCCATCGCAGCTACCGC (i£?ij#-f 27), 5' -TTCGCCGAGTAGTCGCA 
CGG (g£?ij#^28) 

FABP2 (fatty acid binding protein 2, intestinal) : 5* -GATGAACTAGTCCAGG 
TGAGTT (i£jij#-f 29), 5' -CCTTTTGGCTTCTACTCCTTCA (B£?iJ£^30) 

S^(i-^OT , 5^"7-{CO^T^^$nSiili^^*<5S^^fL^o E14/#4-4, 

eh/#4-7 mo^oiz-mm\zx^<^^ti^h(D^h^fz 0 si±<Dmmz% 

tt Klc&g-r^^^^L/c (H»J2#BB) 0 a£^^nt 7 -/, 
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f»^U:fccD-e, LfciEliT(i<£^o 3S©G418IJ&E14*BJ&;|* 

A9/#4ti&fe#&^M£jFi|- 0 

(2) 1Mf>7*D.y h$#f UMBO) 

IMf^a* hff«ftt (£ffiffl2) B14/#4-4 , B14/#4-T 
NAlcfc^Tt HI B^lt"* 7 V W*1k1ktoittl1Zo A'9/#4i 

32 P^IUt HlE*|*7n-:/£U '>^;m^y-s;7^7-f1f-BAS2000 

l:A9/#4 (m&#&mm) . 2:A9/#4+A9 (1:2) % 3:A9/#4+A9 (1:9) . 4:A9, 
5:E14/#4-7, 6:E14/#4-4^^-T 0 2, 3(i2 S©DM£gattrtfc^ L 
Lfcfc©T*So SfflJlCDNA^fc^Lfco 

(3) ^.-/N^y 'J ^-T -fef- 3 > (FISH) 
FISH»*f(i (^Jfe#ij2) tmm^, t h4#3fefe<*ft£tt:/n-"7 (CHROMOSOME 

PAINTING SYSTEM, Cambiofr) £ffl^T*Tttofc 0 3ftt ^T©(2i £ 

A J £<Dft^mz.$$^T, t V4m^W^6\>m^(D^m)i^iii^tltZo E14/ 
«Hli7-)7$fe#|;glL^Ji % ft&©2j*fiife:fi: Lfc5fefe#£ LT^SLt 

&±0^Bfc«fc*K ^bn/cG418St£&f2t M#ftfe#'©£T*Sl*M:*CD 
(***|7) h h4#*ft#«»»fM-«'ftftt4ESlBtti^5,©*y5T'>x^M 

#4-4, E14/#4-7^r^X h^iUJU^ (IU60I3) tW\U\Z LTDtff L 
fcEfliMSJBEKE*/: <9 10-1541&A Lfc 0 &&SS&JI&2. 5B©&HlCRv 

2 9 
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^©2§JH£ (W 2£) iZTjkto 



ESmmW/ G418i|fft 
















<DWL 


~10SS 10-30X 30%— 


B14/#4 4 


160 


8 


5 


5 


7 


80 


5 


2 


11 



tt240^©2feAM^^^L/c^mi3EO^v^x^^L/Co *y ^fflft:^ 
CCD*£3U^ t Vm&&W®#%TK*mtZ>'?V XBS^^E14/#4-4, E 
(1) PCR$#r 

. E14/#4-4E&3fecDHl# (K#4-4-41 : *^3MQ5ft) Ko^T 
«6) T^L^4#^feft^ffly5^v-CD9*»E14/#4-7, E14/#4-4T&tB $ 

titz0>m&^-*-?iuz^T?cmftZnte-otzo 2^tt^^ 

an 
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(2) IMf >»*ff (!g9B) 

■*ir>MVTlt (^Wi2) B14/#4-7£l*<DH®ft (K#4-7-l : */5m 

m%) {co^Tt hiimm7u-vtirm\ 2 /zg^jtE&^v adnak 

ttB14/#4-7£»<HLTHfc 0 Afc*t*5J^iiB14/#4-7©*5nOXgie 

DNA^-MfflL/Co 32 P*if&t HlgE?'J£7o-7<!:U ->^;Ki-f y -^t^-^ 
>ftf-BAS2000 (*±W7-r;i/Att) J: t> ttttl L/c c £ttfcDHA»?***L 
fco ^l/->l±£^t>l : K#4-7-K 2:7'5>^ 3 : E14/#4-7 Zfpto 

(3) ^MS*a^l^^)}SOG418iiS&^ 

^57-)^©^, m/u-m*®mfr ck#4-7-i : **7*mx> > ew 

f4-4£*©lfl# (M4-4-41 : *>5**&5j0 Kol*TRJB*&JKT©J:3fc|ii 
lt£*lliaa*»tllLfco DNA»« (H1IEM4) 5 ?**©KE*5m~i 

OmmiBHrU PBS/lmM EDTATffclHlifcfr Lfc&. * XTt0n&**l*ftT£&*|Sfc 
*U rt*©tt«*y*T«*<tt*>llt; 0 ffiflUB^$5nl<Z>PBS/liiM EDTA£l> 
*tfc^-7{C£U 3055—1 ^rHMfiftfi-r-So *©&, lml©PBS/EDTA£g 
LT±«Hfr**j»& x lalO0.25Xh U T/i'WPBSfciD*., 5~10»HMT* * 
f>^§U(ihX 7 f^/LWbi^J:<liCt 6 1 OOOrp* 1 0£ IM& 
U ftJ$£2ml©DMEM (10XFCS) IZf&MU 35mr>t-H;iif5 0 7~10B<D 

fi©*fflte£35nnr> + - U2fti:}|lL s 9 *»lfe(c^2ig400//g/nil©G418^^ N 

icRv^xs^oatit^ffliiatt, G4i8??sTT{ajrioox5E«f So co&n, 2*1 

Cftb©*gmj:*K B14/#4-7, E14/#4-4(i-7^x^^{Cfe^TS^OIE^I^ 
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BS«eua«cTT2 7-ry^^'Ji>^;l/tt«fc»)»Ax Yagi Analyt ical Bioch 
em., 214:70, 1993) £fflWc 0 TT2©i£*&(i<*@zR«- /<^7- i 7il'-> 
U-X8, if^yf-fri >?, ¥±ft, 1995>{CfE$nyt^Sl-fi£l\ ^« 
fflJia«7>f hWx>C («>^-7) &gLfcG418BJtttnft£**fflll& (70fy 
^'Jx^;^J;?)|A) £fflWc 0 D-b;l/Hi^^»i; < kcJfG418»tttt© 
(^«J2) tPHtMcfrfcofco ^^iftt^Olii^^Jg{iTT2Jffl«Sl0 7 i@*,/c 

(Koi£, Science, 260:361, 1993) 0 #JlO e il©A9/#14<£ K) Ltz it o -fe/i/ 
£5ml®DMEMlc:KSIU #*>v-tr;U40 (fjl£) ICck 9 % 7k±T*30Gy<D# > 
JBItLfc (1.2Gy/#x25#) 0 tf>v&mMLfzZ 9 u*fr&%m% i ? a*/U 

tf>-?m*mtti *u-fe;M£Alc«fc5G418Wtti*l-4^ 1-5. (30Gy) 
^D-tryU^AIC«tSG418i»ttt*3-K 3-2ff4^tC*5t^ 5 t M4§&fe&2 
fcte$£*rtt©&ft(iJKT© (1) , (2) {CkOfllBL^o 
(1) PCRMtit (£1081) 

^IWtt1*yy ADNA^-ftStLTt M4#^feft:±{C^t-Sjl^ (O'Brie 
n, Genetic Map's, 6th edition, Book 5, Cold Spring Harbor Laboratory Pres 
s, 1993 ) Rtf^Utt^-*- (Polymorphic STS Primer Pair BI0S*±:D14S43, 
D14S51, D14S62, D14S65, D14S66, D14S67, D14S72, D14S75, D14S78, D14S81, 
PCI ;Nature 359:794, 1992; Nature Genetics, 7:22, 1994) (Dftft&?cm {c<fc 
flfctiJLfco GenBank, EMBL^O-r - *^-X«fc *9 A¥ L /ci£SISJiJ£ *> £ left- 

NP (nucleoside phosphorylase) : 5' -ATAGAGGGTACCCACTCTGG (ie?ij#-^31), 
5* -AACCAGGTAGGTTGATATGG (BBJiJ#-t32) 

TCRA (T-cell receptor alpha) : 5' -AAGTTCCTGTGATGTCAAGC (Be?iJ#-*§-33), 5'- 
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TCATGAGCAGATTAAACCCG (E^JS-f-34) 

MYH6 (myosin heavy chain cardiac) : 5' -TGTGAAGGAGGACCAGGTGT (E?iJ#^-3 
5), 5' -TGTAGGGGTTGACAGTGACA (i£?ij#-f 36) 

IGA2 (immunoglobulin alpha-2 constant) : 5* -CTGAGAGATGCCTCTGGTGC (E?iJ 
#-t37). 5' -GGCGGTTAGTGGGGTCTTCA (R?i]#-t38) 

1GG1 (immunoglobulin gamma-1 constant) : 5' -GGTGTCGTGGAACTCAGGCG (Rfll 
#-f39), 5' -CTGGTGCAGGACGGTGAGGA (R?ij#-t40) 

I CM (immunoglobulin mu constant) : 5' -GCATCCTGACCGTGTCCGAA (R?U#-f-41), 
5' -GGGTCAGTAGCAGGTGCCAG (K?lJ#-t42) 

IGVH3 (immunoglobulin heavy variable-3 ) : 5' -AGTGAGATAAGCAGTGGATG (K 
43), 5' -GTTGTGCTACTCCCATCACT (R?iJ#-f 44) 

(£fl50]2) |S|tt{CPCRif«£?Ttt-3 7t*§ftx it, £> £1^12 -SB ©7 7 >f •?-(;: 

»&nfclfl»JWtt«c3-K 3-213, 14S»fe#©-W«#£fc£LT^S«|6)a<ffi 

tL5fc©t*^/co J^±©^m<£-^10H(C^:-r o HlOHlcfc^Ts £#Jtcfc H4 

2#flS) 6 itte^&a'^Mttv-rt-cDMD^te, 3taE*TfcA^tti*5tiMB ( 
Tttttt* 0 4aoG418Bttn2ana**tco^Tx PCRKJ:»)»j?#$nSit(I£«|;&< 

tttfj$nyt-7-/; tttti$n<£^ofev-*-^D-e^LA:o A9/#u 

(2) 7;U3M/ 7 -tr >x-f >1M fa-'^y'J ^ -*?-•> 3 > (FISH) 
FISH$#r(3 (&Jgi£, FISH£&7d 3lffltt, 1994) lcie$tl/c^FS 

fCftl> x t M4S^feM1^7'o-7' (CHROMOSOME PAINTING SYSTEM, Cambio 
ft) £ffl^T<Ttt-ofc 0 -e©*Sm> 4#^TKo^Ti2£/v£"©#S»c. b 

3 3 
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Jst±0^»lc.«k»? % #£ftfcG418fttt#.l-4 N 1-5, 3-K 3-2li t hl4#&feft 
(HJfe^jlO) b hNSftfeft^^^tSESffll&^^CD + ^^^^Xftil! 

mmsmmmw (1-4, 3-1. 3-2. 1-5) zmtix v ? 9 icr& 

fc0 8~l<H@£ALfc<, ES£*i& C^«j9) T— Bfe^#LTJESSSSic^$-ti- 



SS3£. t M4#&fe# (Hffr) *ftj#tsn2 



EsiHjjs^/ G4i8Wtt Esmmz&AL =f-?n ^^<Dmmm 

im&W 8 ffllSJWEft ©tit — 20X 20-50* 50-80% 



TT2/#14 


1-4 


98 


20 


1 






1 




1-5 


110 


14 


2 


1 




1 




3-1 


103 


11 


2 


1 


1 






3-2 


183 


19 


3 




2 


1 



£feic&^T?£±K (ICR) &*©&fe0*liTT2|BJ!S£3fe©#4fe #ig 
t> *i 5 ^ i' ? *x ic J: 19 Wfc $ ft § o Sg£ L 64E © ? ^fe (c Hj| £ ^ (c ^£ 

©$#©&£> ffcfr^ ESIBIIiaoSltt©K«)&n5fi{*tt8ET?*o-^o 

*i*©Jlltt*ttl-4i*©l«|^{Cfc^ 5*ij80XT* o fc 0 
C©#SS«kt)x t H14»ftfe(**yttt*©»ffr*ft^t«G418j»ttESffllft«c 

3 4 
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4 N 1-5, 3-K 3-2) i4*^JBjjJtf|£fc#LT^S N irtifr^V X®#CD 

imT® (i) ~ (3) iz^ioimitzo 

(1) &m*&i*DNA£^A:PCRJg#f 

*t 7^V7.<Di*>Z-\&&(D\mW (K3-1-1 : *t ?3M$25X) Co^t 
WJ4) £Il$£{C^JI«y/ ADNA£ti£3Uco ZtlZmWt U (HWJ9) 
T^L/cl4#^fe^^ffffl^5-l'^-©9^3-lT'^aj$tL^14S^T{Co^TP 

tifc (mios) o 

^t>ic. IHILIS^ (K3-1-1) K-^TISk nu ML &ML jfl» v 
Puregene DNA Isolation Ki tic J: (9 y y ADNA£Elf U ^n^tlO^fCo^ 

^^fc^T^^$n^l|iti^«^$n/c (milBI) o PCRH$Hi2X7#D- 
# U - S>B : fik K : ffft % Sp : MU H : L : JftL Th : MJ|U pc 

: t hmmwmm chfl-d dna % nc: &*/ j 7-?*xgtm 

DNA (IliaVhD-^) , M:^?-*- (Hindi I mil A DNA+Hael I mil 0 X174 
DNA, ±mm) ZTfito 

(2) £L£&$£Kff&|B£<Z)G418itt£&& 

*/77-77©o^ 3-2&*®24Il#: (K3-2-1 : +^ 7^^25XK3-2-3 : 

"y^mm , i-4£*©n@# (ki-4-i : *j?mmo%) ico^t^i^b^T 

Ock9(CH*|^EBSS^^^LfCo DNAIB9SS! (H»J4) £|5]$ilC3~6ji§^04-;< 5 
^**®K££5inn'-lOMrt0*rU PBS/lmM BDTAT»[®8fei*LfcflU y XX'XUtl 
i&*£^ftT£££|Sfcfc U rt8POffi»*yX7?ffl^<«I0«!lt;o *l«ifili>T-*5in 
l©PBS/l«M-EDTA*^ftA:f-a-yic»L. 30#~1 ^Fll^ltSo 
lml©PBS/BDTA«rSLT±m^'ffi'»?»§, lmlOO. 25ft h U WPBSfcjD*.,' 5~ 
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OOrpm, 10£fiiHS£>Ls M£2ml©DMEM (MFCS) KMU 35mmi/ f - l/mfc 

+ - U4)^D^J10 4 fiOiflB))g^35inini/ + - U4^(CJi*Ls 5 ^2tJc{C400^ g/ml 
©G418£iD*.x 5~7Blffli&£U ^tl-t'tlO ^+ - UO^HSIS:** •> > h^5„ 
CCD^#T\ ^MICRv^T.S^OgimMSStis G418#^TT(£{flOO^^ 
#S^mT©^ffi»(C^S^^J^T-©^«^CDfiJ^r(i, G418W 
mm^EIS©^^^^2oO^#Tl5)^-e*,§i:ig^tn(i\ G418iH£ES*B 

ft fc„ mi2g|{cfe^Ts Bm$tt*ft**ft©$#:fcol,*T2iil©Sft 
/*SK35mm'> + -l/3&Nt,?#t)ft^:M^¥^L/io ICR li£F£l!ICRv9.*£* 

(3) KM**G418Wtt«^Ba^0FISH<SW : 
(^»J2) £In|*£tt#&T\ ±SE (2) ^#£ft/cG418M&||*f3BfflJ§& (K3-2 

ffitfiLfct h^DNA^FITC^IiLfc Wb, FISHH^7°d h 3 5f . 1 
994) k©£fflWc 0 ^(D^m, 2fi#&. &t&£<D&m»lC%i$LLtzt 

- ft b t), t hl4#^fe^^8frK'^^^L/cTT2ffl§S^(iv^7 > ii 

'5Ci*<it^a6fe)ftfeo 
(^J6W12) t h2#^fe^SP^SfrfrOES«^0*A 

-rS^XA9MW23 (&TA9/#2 W23, t^o) £fflW; 0 I 
Tli-7^7ESMtTT2 (HWJ9) £fflWc e * ^ o Hry|/»^^»*5 c kci t G418i» 

tfflWzfrteiiZo BMM&ftS-U 5-2, 5-3i:i>i^h b2#&-feftgf$##fJT-<D 
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&mmr<D a) , (2) iz£<ommitz 0 

(1) PCR^^f 

mmmaktt?; 2*mzmmt txt h2m&2Lft±\ztttz&&? (Geneti 
c Maps.Huie) ®?*>± &&#&5-mfef&/n miz^rtk^tozc «s fabp 

(2) y frXl/ situ^-rT'U ^^-tf--> 3 > (FISH) 

FISHfl?#rli (^Jfe0lJ2) <h!W]&tt:£&T\ t h2#&fe##fift7 p o-7 (CHRO 
MOSOME PAINTING SYSTEM, Cambiofr) £ffll^Tlrttofco 

(^»ji2) T?»?>n. h h2%&&tti$%ffinz&ftix^2>z.tmmz 

fi^ALfco ESti (HWiJ9) T-Bfc^ftLTK3i§§(c3££S-£/c;& > 
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BSSHfl&tt/ G418i&tt ESM££Al t^tt ^fe^©S«$ 

t^fe# ##-t 8 jBenajwEU: ©a ~2ox 20-50X so-sox 



TT2/#2 5^1 264 51 18 

(W23) 



lt264fl0£AE££ttLA:*£ll, 51E©^tf **<K£Lfco 
^fe(C:fc^T?i±K (ICR) S*OfifeO + |CTT2«fe^©^fe 

®«S£<D**s -r/j:*>^ % BS^J|ScDRi^CD^a6bnS^{*:«18E"e*o^ 0 

COfe*J:»3, t H2#»ife«:^»f^*«^-rSG418»ttESiHB«a (5-1) {** 

(^WJ14) t hHSftfeftKf^A+y^v^^^Jci^st hifcfcStt© 

£ffl^T$iJ£lfc 0 EL ISA {i£iT«ciE«$tlT^S^IcttoA:o • £3L 
#^D->St#^»T^a7;k 1987; ^•^RB, ^o->£#|| 

^s^api* tumi. 1991; s;iL ffifcs&giiEjfe&aEaasau ^^tb^s-t- 

1993 ; Ed Harlow and David Lane, Antibodies A Laboratory Manual, Cold Sp 
ring Harbor Laboratory, 1988; A. Doyle and J. B. Griffiths, Cell & Tissue 
Culture: Laboratory Procedures, John Wiley & Sons Ltd., 1996 0 Z.fth<D 
:fcift{ciE«0£&£#3-|cLT\ flJ£^lc«fcr>Tte£i&i$B!-£fig£4 "CT 5 *^ 

£^fi$tH£ N 0.5 ^bl0^g/mlgj£{c(100^t>5000^) fdftffiU ELISA 7*U 
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->£4 tT-R3-f-f>^Lfco ItaftttttOfiflS-eii. yn^>/, Sift 

*4£ft]*30£fil±>r h L/Co y U- h&fr&lOO ^t>5000fttc#f?L 

fc#*fiMftin;k FftS/D^'J >$t#£;ta>tT, 1 NrWJK±>f Hfc 

^29B^t>35H©^y (HJfeflllQv K3-1-2, K3-2-2, K3-2-3) J; 9 

£jh LBLISA7?»*f L Aio 50mM©ftBE v 7 r -pH9. 6T'^iR Lfctt 
t y * D-^Uffift (S/^-?, 16385) £96ft^>f ? d*^ 9-7 

l/-H;3-f^^L N vi7XM M5905) £iD*.rt:PBS-Cl&IRLfc 

lfo»a*4£in*.fco &l^^U***>^--fe*;gSSifck HgHHr^ttfc (Tago, 2392) 
ZtiQA-TJ h LfcSU ABTSSK (Kirkegaard & Perry Laboratories 

Inc., 506200) ©S^C«k 0»*Stt^405nmOK3tfiTfFtf Lfco-'ttSSn^ t 
HgMi/ift (^l/tf/ > • -rt—ji, 6001-1590 ) Sfctit h IgGtrtf* (v^'v, 

tzt hliGMfeltimt HgG+^ffitt 13382) £7P-Hc@£U 

^;^+v/^--fe*^fg$tt blgG^^fcW (i/?-*, A0170) -C^tfJLfco *Ott 
H£ (15 1) {c^^- 0 t HgM-ilgGli&fctfttfi'Snfco 
ttz&miB. 34B, 41B®3[£l(C^^«9 t M4$ftfe#Bfrfr££J#Lfc*y 

(^wjio, K3-i-i, K3-2-D ii, ?mzmmifzt bMrnr^y i > 

(HSA, •> A3782) 2ml£7 S> a'<> h (MPL+TDM Emulsion, RIBI Immunochem 
Reseach Inc.) t%L& 25mg/ml £0.2 ml£ftgL*:o CO^A^T') 

*Jto?*kH«tcBUSAfcJ:oT»*fLfco -eo^m^ (»13Ek $14BI) {c^fo 
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K3-1-1T& fc h IgM18#g/ml<i: IgG2. 6 g/ml 17 B g ©iM^lC & til $ 





IgG (mg/1) 


IgM (mg/1) 


K3-1-2 


0. 37 


3.7 


K3-2-2 


0.33 


5.9 


K3-2-3 


0.51 


3.4 



(^WJ15) h M4 fJfefeMA*^7"7«)^&Oh 

cmmmw ic&u-ct ytj\s?i >T?ftaLfc+> ^v^ao-i-i, 

f^AP^ »HEtt^x>x-f 7-f ^, 1991> lcfE3ftfc:2rfclcftl\ SiD-v 
HBISiLTtt. P3X63-Ag. 8. 653 (*B*ISlg J: DBIA. 05-565) *mLtz 0 96 

fty V- mo#ic* i aM««a«#±»*BLisAttTjw*f Lfc e elisa 

Siittt. MgMv^x^y *o-*-;Hfcfc (i/'^s 16385) £71/- HcHfcft 

LrMmwitnm^jt^K m&®to->zmmtz 0 ttzmzmmti 

50nM©&»- 7 7-pH9.6T»Jgt5^g/ml©»«[-i U ELISA:/ U — 
h©^^x;Kci00^1^o^L^ e ^**->^-*T««ILfc«Lt HgA+Ig 
G+lgM-f^ftft (Kirkegaard & Perry Laboratories Inc., 04-10-17) £$^T 

Oh MglWtt^D-xo^oioTfiofco :o^n-> (H4B7) 
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t HgiH^ffifc (Tago, 2392) £ffl^TRLISA£?Tfc o tzt Z. ^S±» 

o^mm<Dmmcthtir>xm.it^(Dm^<m^^titzo -Jot hem (*;u# 

J y • 6001-1590)^^Hfe(CioT2//g/inl(C#^L/c^T-(i^^ 

(^WJ16) G418»t£v-*>?'$ft7tfc F2#ftfe(*:WfK-Otra-D v-f i/ 

G418SttT^M£*l/ct h2#&fe&®rtf££ftlh£A9|fflJ!& (W23)( 

£l00mnr> + -UT-G418 (800#g/ml) *^irjHR^«! (10%FBS, DM 
EM) Tigg L /Co f i -p^^>'>iii#jtfeT$-#t;7 , 5X= KpPGKPuro (WHIT 
EHEAD INSTITUTE, Dr. Peter W.Lai rd frt>£#) £ h 5 >X7 x ? •> 3 >fft{C$iJ 
K»*SalI (£$ga£) T'ftWkLfco h y7*->>&JlU 5xl0 6 m/mlk 

<ISi7i:^M730'J>»^y7T- (PBS) JC»»L'T^e»10//gDNA??«E 
TTy->/<A/t- K) *fflWl/^ hD#l/--> a > (^«j 

1#B2) ^'aU^tZo 25//FO^*T-1000VO«E ; Sr4inm^©iL/^ hof,l/-y 

Jfe£lOOrnnr> + -U3~6tfcfCjI3ILfco 1 B&JllO^ g/ml© f a - a v >f > 

(•>^T.P-7255) fc<fctfG418 (800//g/ml) ^^-Mai^iftiB^fti^o 2 
~3flP B 1^{c^i:^3n--200fflgfi«— o©^at LT££&fc 0 :<Dffl^ 
3o©Hffl{coC^T**l^n25cin l 7 5^3 2~3*^|U S 
Jfc £ -t±25cm ! 7 5 X a Tigg XA9« £ & ftffll i |^«| tzRk^ L tz 0 100m 

m^ + -b2fe{C^LG418i ti^-Dv^ •> >££t\hiEO— 

(^WJ17) t h&fe&^AESi|fflJ®!;::fctf £#At h&fe&f£;ta 

Ei4/#i4-36) & N nmmmmz&ijoitztgfttprigmtzzkiz&ti^ t h& 
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->^-yf^>^ ¥±*t, 1995) e G418ffi#v£X#JftM (^7f^ 
^iJx^yl^jjffA) £T-f hv-r : s y-tamt Z Z tU < lOOmmi/t-Ucfc 
SL^g^SSi Lfco C©100mnr>-r-UICE14/#14-36 ^jfSL ¥B$G418^ 
El6mg/ml©^ci:^L/Cc 1 ~2B£tclgtfc£& L 1 3Bffi%t;:G418 ftK&.lO 

^XESMft©^ 

#]1) ilnMSMcfrfcofco *©*§£, ^ ? D-tr>Hft£lOB8U;:tt59fl©G418Bttt 
^ & — Ltio Zti^om n^-|^-o^T8^g/ml© t°^.-D-7-r 

.#tri§i|fefc£ifcSU $ t>JC3Bfyj^*LfetC6, 45i@ (7650 (D3d;-M 
SLfco ^ * D-b;bM(c*5^Tlix lo©£g«MSi;:, £<©«£i*fc5^ti 
'>&©*fefc©*a<£A$ftSc£^t>. 1^i»ttiifcWS^(cl5l^{c^A$n 

PGl*<^1*SG4l8WttttliS|$nyth h2#5fefe#«p^»f 
Kp< far a - d •> >if ttitfe^ fc J:t)T-+>^$tiT^SCi^LTl^, 
££(C, t h2#»ifeft:«B^Wr)t±©#'7-/7-aifi?ttm©/:Ji> % A9/#2 W23 
(G418BH4©* : Hifefljie) KoHTttpSTnepB (£«IJl) N PGllCoVTte 
pPGKPuro (£jfe0]l6) *^D-yiLfcFISH/S?«f^^o^ 0&H£, FISHH& 
7o h3-;u, USth. 1994) o *©*££. A9/#2 W23T*li (H»J12) T'itiS 
$n/;t h2Sftfe#«B^Wffr©*n^n©Wj*Sife»«:±^lfi-^o N ft2<3 
©■>^^^tfitg$n^ 0 CltUi. t h2#5fefeft«P^»ffr±©m^r{cpSTneo 
B*<#A$ nr^ 5 C <t£^*- 0 PGlT-(i|5ll|©A#$©^fei*:^±(c 
fHii©*>^;l^i&g$ftfc 0 pSTneoBt pPGKPuro (i^^ *-SB#T|g|S|©e 
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yi&W~D<DT\ pPGKPuroyD-y-r(ipSTneoBt^tU$tl^o t*it>*>. PG1T* 
&&Ztlfci®<Di/yi-j],<D?*>^ 2j@(ipSTneoB, -#©2iitepPGKPuro£& 

frte> G418iH£s ->>Mi4M#(Cj; i9"?-*>^£ftT^£C<t# 

LtlitTt: t M4#^fe^SP^»rK-^^LT^i)G418WttTOfflBS^l-4 ( 

(i0.75^g/mlOf^-D v-fv>^Tflfe(i (H»J9) ©G418f5m$:IiR©i§ 

4Ml0 7 4@£/cfr)3~74iT£>ofCo cn^(Dfz l -D^-i'i/>lf^(i300 

U g/ml OG4 1 8#& ft t it fit f* -5 C t t> G4 1 8f#& & fsj B# L T I *5 C t H)< 

M^£iJIH£**PG5> PG15> PG16JCol>TteJSJT© (1) tCcfc^ PG15(Co^T(i 

£ t>{c (2) iz^tommitzo 

(1) PCR$#r 

-fim^JKtt^yy ADNA£g#S!<h LTfc h2#. 14#^fe^±{C^fi-r-E,il 
fe^ (Genetic Maps.ftJfS) <Do^>, 2#&feftl;:-3^Tte (HWJ12 ; A9/#2 
W23) . Hg&fe&Ko^Tte (HJfcW ; TT2/S14 1-4) TsftlEfimmZ tlT 

^z&77j-?-iz^^T?cmm*'nte-otzmm, it©-/^7 
-iz^Tmsznz^mmmmmzntzo 

(2) 7;U* 1/ >y-fe>*in situ/N-f *W -t?--> a > (FISH) 

FisH^/f(i (nmmn) tmm^. t v£dtihz?ncmt&itzb<DZ7v-7 

&fe&®rtt^5itS$*l£o (HWJ9 ; TT2/#14 1-4) T't >14#& 

fe^^^yp-ytc^OSiE^tl^^^irM-ci:, 'btS^Jjte (H«J12 ; TT2/ 
#2 5-1) T-t h2#&feft#Jltt-/D-7{;:J: Vimztitz®ft&rKtmm<D*: 
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(|£»J18) T1#t>n. t h2&&&W^ftmKRtfU&&&ft^#WK%U. 
ft LT^S £ £#«fffi$ft;fcG418 ? ta-D7-fi/ >-SffittTT2*ffl»PG5, 
PG15, PG16^^Xh.y^J;«9 3jr^±{A ICR£ /cliMCH(ICR) (B** UTft) 
««t^^^O2eEtzJ:0^&tiA:8fflJ!a^Kic:K*A:»)10-l2fiaAL^ ESSE 



»6^. t h2#^fe#^^K-SO ; 14#^fe^gl5^irK-^l5l^(c^-rsv't; 



ES,*fflJfeft/ 


2fifti4 


ESM££Al 












8 


9EEft 


©ft 


Oft 


~10Ji 10-50$ 


TT2/ 


PG5 


160 




26 


8 


7 1 - 


#14+#2 


PG15 


168 




15 


3 


1 2 




PG16 


223 




32 


12 


3 6 3 



4 a 
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^fefcfcl^TI&iE (ICR) **©Gfe©4 1 fc , rT2*lllllS&*0S&fe (8$) *< 
IS J6 b ti £ i* 5 ^ tw «fc 0 $ ft o M£ L /c73E® o ^fe lz W £ (3 ^£ 

(PG5, PG15s PG16) tt*y7j&J5Jcfcl£#f#LT^5. -rttfr^tf^fi 

(^fe0»J19) ^SLfc*^? 1 ?^^, KPG-15 (9a«;-PG56* N * 
y^mo%) n KPG-18 (5$$$ ; PG5&*. *>53U0D ©2EiC*fLT N PB 
Sizmmitzt VM%7JlZfi> (HSA, v/?'^ A3782) £7 5>A><>h (MP 
L+TDM Emulsioik RIBI Immunochem Reseach Inc.) L&tRi* LTO. 25mg/ml<DHS 
A»jft£f|6L0.2ml£ftgELfco fclSfiffils &0'8B&0*y 5 v>7*J; «9g 
Ifats M^Oh bftft/ziji&itf t btt#/cfg£ELISA££ffl^T&tBL*: ( 

/cgg-f^i/tf* (VECTOR LABORATORIES, INC. , A I -3060) ^ 96^-7-1' ? o ? ^ ? - 
7°U- He = -r- <r >?'U jQ»K*4*in^, h"* b bia#/c 

tt**in:# (VECTOR LABORATORIES, INC. , BA-3060) ^Mt'f ^*a^- h L 
$ $>tz\£*?>ilW b'^l/* £7 b*y>DHOtt^# (VECTOR LABOR 

ATORIES, INC., Tfectastain ABC*? hPK4000) SrJjD/LT'f i^- b Lfc^ 
^*«>^-lfSgt LT3,3\5.5'-x h 5 * > (TMBZ, 

-?5>T K ML-1120T) ©»CJ:«9»^^tt^45OninOIR^Ti?0L^o ffl 
S8£nfcA:t6£fto8£3JEfil©t HgG 1-3889) £«i3t£ LvO Xlfo 

fa£$iDLfcPBST&l8Wtc*&lRL*:o jul£tcol*Tli50iiM®&&-&K7k*'< 
•y 7 r -pH9. 6T-^|RL/c!n:h h //ilv^X^y ^ n-^-yl/^ (i/?-?^ 1-63 
85) ^96^v^^o^^^-7°U- Hca-f-f >?*U ItQ?iSt$4^Jn^s 

fe'^gStt-t h (The Binding Site Limited. M 

P008) ^^.T-fV + a^- hL/ct, TMBZ (££^-*-5^ K ML-1120T) <D 
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*Q©tHgM > • x^-*, 6001-1590) £gi3t £ Lv-^ ( •> 

M5905) £&itaLfcPBST-&Bttfc*&i?Lfco 2®#'it>feS 

LA: (Sfl7^ Sg8^) o 



sus. 




ft (EL I S A) 




T cr \yf fmcr / 1 "\ 
1 6 lvi V. m g / \ ) 


1 g /c Cm g / 1 ) 




0. 1 9 


1.6 


8 B§ 


0. 7 5 


1. 7 


m 8 


+ ^77-)XKPGl 8 4»©b HrfcttSU 


£ (E L I S A) 




I gM (mg/ 1 ) 


I g /c (mg/1 ) 




0. 2 9 


0.57 


8 B g 


3. 4 


0. 8 7 



(HWJlO) tmmzLTitMLtzt hl4iWijt^L/: + ^77-) 

x (K9, kii ; mzmi®mm-2&^ ^/^mt^ti^nm, 3o» \zn 

LT, £&79B, 93Bv 107B. 133B04B (K9) , *fctt£»74B. 88B, 



A G 
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ma (kid vmizttQ mm&m tmrn^w^^mttzo c<d*/ 

ck-oT&tBUc (nmnmm) «, 5OmM0&®^ft»*&/<y7 T -pH9.6T*& 
LfcHSA (<>^'-7 N A 3782) £96?^ W * o * << £ -7 U- M:3-f-f 

>^x>. 08007E) £iD*.T>r V+a"*- h Lfc&* * •> ^--b'lg t L 

T0-7z-L/>^7;V (OPD. fiTx^-?-?^ K ML-11300) ©SJlDlcJ:*) 
»*'gtt«r490nmOR3tSTI¥ffliL^o HSATftg Lfc** 5 "7$ XJtaft + OJfc 
HSAfc*IgGO#flittftgSU:#l,fco ftBBlCRT9XT't^ HSA&g&OfcHS 
At MgGOAfflli^y ^5 > KUW^ofco (»17EI) lc.*U- 0 

»170{-*>^Tfli*!itt + > ^tf^KHSA&ftgELTj^bOBB*. $$i(i490n 

*^77^i:isi^ HSAttJfigf|»k#LTKIjg4$#tWb MgG©$t^ffi±# 

*<jec:sc:<i:*<fltlg$ti/=o 

(^»J22) h h22§^fe^8frn-^A+^ 7"7<7 7j|ii»C*5l^t httftAiji® 

9*£$$(D*y 5 (^»iJ3 N K22-7 ; +^ 5$10JD «fc ^$gHttU. HQ 

^©t hfcftAfj(£ELISA&£ffl^T&tii Lfc (H»i|14#PS) 0 50mM©ft» 
-ft»#*'<y7T-pH9.6T?#!?Lfciftk hiJt^Ail^^it^ (VECTOR LABOR 
ATORIES, INC. , AI-3070) £96ftvf ?-'o*-f ^-"/b- Hcs-f-f >*'U 
JfilMK^Jn^. ifc^Tfc**f->^attb h$t#Afi|-\'^$t«£ (VECTOR LABORAT 
ORIES, INC. , BA-3070) &jjax.T4 h L $ t>tc t***- Wb9 U- b"^;U 

* + '>^--b*<i:7b*y>DHi©tt^(*: (VECTOR LABORATORIES, INC. , Vectas tain 
ABC*>y hPK4000) Z1mA.T<< a ^- h LfcSL ^**->^—fe*3IH<!: L 
TTMBZ (£iC<-*5-f K ML-1120T) O&taKi O»*ffitt£450nn®K3t£ 

T-MLfco mm^ntzxm^n^mm^ot hue o>*'v, 1-4014) 

mt L-^^xilEm^^inL/cPBST'SPg^fC^IRLfco 180ng/mlOb HgGtcffl 
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(f£«iJ23) t h2#ftfe#»rM-3iA*y5-7!>^jfli»ic4j^ ( Bfc hftftjcft® 

^tts 

5a^y7-7-)7 c^wji3, K2-8 S *t?m$m) &&vm%<D* 

*7^VX i^mmiZ, K2-3, K2-4, K2-12, + / JmtZtlVtlSOX* 
.80X) <fc t)«JftlLx ii^Ct Kia#*fI£ELISA&£^T&tbL/c (gffiffl 
14) o 5OnM0&K-|fcK7k*'<<y 7 7-pH9.6T'^L/cln:t h * Sj£ *'|}t 
# (VECTOR LABORATORIES, INC. „ AI-3060) £96ft^ * u ? * -7* f. jc 

(VECTOR LABORATORIES, INC., BA-3060) *jDiT-f >*a^- KL$ bJC t"* •. 
^Wk7^b*^;l/*+5/^-.^7t-y>DHOtt^# (VECTOR LABORATORIES, IN 
C^ Vectastain ABC4- y h) ZIjqz.TJ i/*^- h L/cgK TMBZ (££^-? 
7ff K ML-1120T) ©^i)D{Cj;t)»*Stt*450ninO'R3tSl?»fllLfco fft«$ 
ftfc«tt£fto*MEfc]0k MgG (->^ N 1-3889) ^^mt L^^XlfEm^ 



09^. ^57>)7tt>Othifcfl!«tt«a: (ELISA) 

i g/c (mg/1) 



K 2 - 


3 


1 2 


4 


K 2 - 


4 


8 


5 


K 2 - 


8 


2 


5 


K 2 - 


1 2 


5 


6 



*fcb h2#ftfe#»fr£ftftLfc*>5-7$;i (3lJfe0J13, K2-3, *>«J:tfK2 
-4) lc£&66B, 80Bs 102B©3IsU;:fcfc 0 (^»J20) '±|S|ttHCHSA*fca 
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Ltio ttz*J 77-)7 (K2-12) fd£&63B> 77Bs 91B. 116B04[n]{Ct) 
tz<0, CCD** xMmtp®HSMZltitZ>t hia^/cfl^ELISAStCfcoT 

fe&Ltz (MMMimm) o 50BM©^BE-^K7K^<v7T-pH9.6-e^L/r 
HSA (->^7 N A 3782) £96ft^ * o * ^ * - 7° V- He n -7- < U U 
*4£ta;t. &^-?\z*?>nmifit hftft/ci£^*ln;#: (VECTOR LABORATORIES, 
INC., BA-3060) *k%z_X<< >4a^- h L$ b (C fc"*^ >>(fc 9 If b'^U** •> 
^--fcfiT t*^^DH©^# (VECTOR LABORATORIES, INC. . Vectastain ABC* y 
h) ^in^T^ i/**^- h L/c$. ^frtZ-isf—emnt ITOPD (£&< 
-^'f ML-11300) £D^iq{-«J:0^Stt^490nmCD^^Jtr'fFffiL^ o HS 
AT&&l/c*y ^^XlfilTi^OttHSAt h K.m<Djimte%M&±.g-Ltzo - 
^•*tMICRv9 7.-e(i. HSA^^OiaHSAh hfcvft k m<Djjmte'< v ? > 
FU^l/T^oto m (*18BI') ll^L/Co mi8EI{Cte^T^lf4(i4-^ 77 
9XtcHSA£$&Tft&LT/^£©B&£. $$EM*490nm(C&tf£!R:fcg£7KL 

Tt Mix^/cllit^^aiiL. $ b(c(iHSA$iJ^fiJgJ:{C^LTtn:J^^^t h 
Ig /c ©lJt#ffi±#^jg z. £ C i 3&<5tlg£ tltzo 

(HWJ24) h hl4#&fe£M»A*> 77-)X^bOb r-ftftfilt (^litL< 
(^«J21) (Cfe^THSAT^gL/c*^ 7 "7 9 7.K9j^ t>£&136B g (CM 

>t^7^, i99i> izMZ$ntzjim\z.m\ i^o-^m^t lt&, sp-2/0 

-Agl4 (*B*M^x 05-554) £&ffll/c 0 i&g&CORIGEN Hybridoma Cloning 
Factor (HCF, O^^-^O^) £lOMn L96fty b- h8tfc(C^ 
3-. 3B^{li§ft^4 I |-G418^1mg/ml^iPL/Co l~3i!PiS]l&#&<7)ig*±fit£ 
ELISA&Tr$#rl*: (H»J14#M) e iU«ti50inMOft»-£ftK7K*^* y 7 7 - 
PH9. GT'ftffiltztrLt h #01^9 7.* y ? a-i-J\,ft# (i/^T N 1-6385) £96 



WO 97/07671 



PCT/JP96/02427 



^T^ybJf+^-tfSSSiak h um^^^Vifa (The Binding Site Limited. 
MP008) '£jta*T-r V**^- h LfcSL Sgt LT2,2-7'^^ 5?- C3-x 
f;K>XWJ>-6-x;l/^>i) ^7>*r-7A£ (ABTS, Kirkegaard&P 
erry Laboratories Inc. > 04-10-17) £ffl^T&ti} L7fi©li&-i7 x;l/£*H/c 0 
rfiU-oHTlijFib h riJ^^^^y ^D-^-;l/^{* '(i//7, 1-6260) £96ft 

T'^^+v'^-ifiilat h rll^Xftf* (7 r - S >y x 08007E) 

>*^- h LfcgL ABTS (Kirkegaard & Perry Laboratories Inc. 
. 04-10-17) £ffl^T&tt5L2 41©t hfcft 7 fcfiltttf x ;U£*#fc 0 

(^«|25) k h-2 t^feMA+y7 7-)X^bOt b$L#3£|gg£'W7y 

(^Sfe^J23) iCfc^THSATfegEL^ + y 5"7">^K2-3^t,&fibl05HBK» 

H£ttt>tfj'u $ ^v—?mm±mmm&i. 'W7u k-v^^ssl/co >w 

x >-r >r 7 .f 1991> ft /c^&tc S x-a-vaiJiai LTti; P3X6 

3Ag8.653 (^B*^H. 05-565) £&fflL/c 0 ig$&lCHCF (**?*>f • 7*5 7 
» &10X&ft] L 96^7 U- MOttlC* 3B &J£g&4>{CG418£ling/inl 

&i0U l-3ilP^#L3nr.-*<aj^L^'>x;l/0^*±fS^ELISAftTjS? 
JfLfc. ELISA&te (HWJ23) tPltilfcfTtet^ t h$t#/c«&»tt© * n - > 
£2<@*ffco " 

(^WJ26) G418W#v-^>^$nfct h22#&fe#©Kn.-o^ 

G418»ttT?^S$n^b h22#&fe&£&}#-f £A9*ffll® (A9/#22 7 2 ; 
n?Btf£) Co^T, (^WJ16) tlnlflltt^ftTt h 22§&feft© k' a - o v 
0>Stti:J:5j|7- + >^fr,y: ( 7 2SM&CpPGKPuro£xb* hn#u 
a >LTIit>n^:-miSISiMtt«c3Di--200^IS«^— L> 3 

ocD^H (PK P2. P3) %m$mfotLTm±m-?<yxkmife^<Di?n-tji® 
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A£?ftt-3fco *0|S|l N P1J:*)6<1* P2J:*>H@, P3ct 9 3{i© ~ JtHgiJiMi 

■n-t?;Mfc4«BJ!&, ^ttMA9iBBIIS*SSlHBJI&<!:L^:S ^D-b;l/^AHtt<cJ:ON t 
h22#3fef&#a<$ £ £ h° a - o ^< •> >»&ii£^ K <k t) -7-* y ^£ tlT^ 6 
d££5lt£l/: (^WJ18) o P^Sm&tfA9M<b©?ii£(i (H»Jl) 
iPlftfcfrfcofco i * D-fe^AilBSfe'JC28fiOG418»tt3 d-- 

f::3S&L/c&> $ t»JC3BH*ft'LA:i :^ 21® (75X) Oaoi-^L 
/Co S . * o-t?;i/&(c:fc^T(i, loo&4iMt;: N £ < 
©ftfe^O^A^A^nSdiivt,, M»tt»£^#ffi¥fcl3B#tc£A$ft5C. 

«cDNA©K»&tf£a£E7lJftje 

(^»J15) {cfe^TTO$ tl/;t M/t#Sij| (IgM) W 7 U K 

-vO^s H4B7 (HSA#Hft) RtfH8F9 «fc tK ISOGEN (-y#y 

i?-y) £{£fflLT, IfeRNAfcDtffLfco cDNA©£j&(3 N Ready-To-Go T-priraed 

1st strand* -y h (Pharmacia*!) 5/z g©i££RNA£{£ffl Lfc 0 

bn^cDNA(Co^TTIE{C^t/c7 p 5'l'-7- (Larrick£, BIO/TECHNOLOGY, 7, 

934-, 1989, Word£>, Int. Immunol., 1, 296-, 1989£#% left®!) tz «k PC 

CMI (t HgM^^tt) : 5' -TTGTATTTCCAGGAGAAAGTG (K?iJ#-f 4 5 ) 

CM2 (|S|±) : 5" -GGAGACGAGGGGGAAAAGGG (E?>]#^ 4 6) 

HS1 (t hSt§nT£ffi#) : 5'-ATGGACTGGACCTGGAGG(AG)TC(CT)TCT(GT)C (E?iJ 

tf 47) (8aoa^«j) 

HS2 (|Hj±) : 5' -ATGGAG(CT)TTGGGCTGA(GC)CTGG(GC)TTT(CT)T (E?iJ#-f 4 8 ) 
HS3 (|5j±) : 5'-ATG(AG)A(AC)(AC)(AT)ACT(GT)TG(GT)(AT)(GCT)C(AT)(CT)(G 
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C)CT(CT)CTG (E2FIJ#^ 4 9 ) (6144«©«^«!l) 

H4B7 N H8F9&IC, llaliOPCRtiHSlxCMU HS2XCMK HS3xCMl<D3g 
(DZfy J -?-®m&&t>i£\Z^T'a^ (94°C 50°C 2$h 72°C 3#> 40 

fft^ftHSlxfl^ HS2XCM2> HS3xCM2®:/5 ^-"ClfftiiMI Lfc. (fi 

A&fe-T £ C <h lc£ «9 &fclj L fco * OtSSv H4B7Ko^T tiHS3 x CM2 

<D77j^-x®4mp®n^&®}i)<nmztitzo ttz, m?9iz^x^ hs3 

x CM2 ~f v f v - -e»^ > K H K (c it IS $ ft fc © -c C CD 7 5 -< v - 
TffJfcigfflLfc (fi£&#tt-ffiIKEtllL ZQV<i?JU) o foil, . *ttB£«l(i£ 
St ?£ 4/ £ LTfctfJ3ftfc 0 . £ft<s>0PCR£«BM: N Sfflb (fcfc^l&Si 

^v-a7;K »Rttf'fi>f-f7-f^ 1995) Vjjmz'&^K pBlueScrip 
til SK+ (Stratageneft) * -©SmalSfl&ic ? o lfz 0 i|tB£$9® 

jfASftfc:/?** K0~>t>#2. #3, #4 (H4B7) #13. #14 (H8F9) IC 

(Applyed Bio System*!) icd:^ ttffii£<Bg0% 
SK?iJ£&£L/c 0 H&ftfcJfiSE^J&tfT'fflSftST 5 yKE?iJ*t* Ttc«fe 
■SftT^S t r-fit#VHft# (Marks'^ Eur. J. Immunol. 21, 985-, 1991) , 
jH£# (Ravetchb, Cell, 27, 583-, 1981) ©E7>J£itttLfcili^ H4B7, H8 
F9^(c, VH47r * U - N m®m&&h-&frt>U2> Z ±m\Wltz 0 
(is t M4#^fe^gp^HfK-^^-rS^>57^7 > (Cfc^T, 5fe£tt«ftlttt 

(^«128) t h!a^/ciJ^I6^-r^ + ^5"7^XS$)t^t,CDt Mrtft /cKlcDNA 
©Wfc£tt£E?lJifc}£ 

(^W|13) iCfcl^TSJtff Sft> (HWJ23) Kfc^Tb hia^/cll^r^l- 
SC£*<tt&$ftfc*;t 57<) XK2-8OMU0 (H«j5) i|S|*|tt.^T^ 
fiJcL/ccDNAiCo^Ts TI2©7 p 5'f^- (Larrickb, BIO/TECHNOLOGY, 7, 934 
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-, 1989s Whitehurstb, Nucleic Acids Res., 20, 4929-, 1992 £#%tcftg!i) 
lc«fc»)PCR£(Tttl\ fc h Km^mm^m^Ltzo ^ftn > \> a—Jl/t LTK2 
-8cfc«^L/cMEfe*cDNA&tfs (^JfeflJlO) ©TT2/#14 3-24*+ ^ 
XK3-2-2 «fc *} TO L fc#«fc*cDNA£ffi Wc 0 

KC2 (t MgictSJfet^iO ' : 5' -CAGAGGCAGTTCCAGATTTC (E?IJ#^5 0) 
KC3 (|r]±) : 5' -TGGGATAGAAGTTATTCAGC (K?iJ#-f 5 1 ) 
KVMIX (fc Hg/c«5f^«) : 

5' -ATGGACATG(AG) (AG) (AG) (ACT) (CT)CC(ACT) (ACG)G(CT) (GT)CA(CG)CT 

t (g£jij#-t 5 2 ) (ztfmom&y}) 

*( )tt-t©<tii©4fia*<( )^o^f : n^^^/«j:s^^-e*scch^^i-o 

PCR{iKVMlXxKC2, KVMIXXKC37 5 >f ^-©*I^-^^ii-T*94 , tl5^ 55t 
15f4\ 72°C20£k 40^^^^ (/<-4>x;bv-tt N 7;HJ- * 5 -9600& 
ffl) ©&#T?fTttofco *ffift«Bl*1.5X7#n-*mft8c|&ffc % JMbxf-^tfA 

420bps (KC2) N #]450bps (KC3) ©:!£ ©i#ip!g^<&tfc£ft/co -3n 2g 

it, SEBb (it^^H^V- a 7/k flt»tt1f^x>T'-f 7-f ^ % 1995) © 
pBlueScript 1 1 SK+ (Stratagenefct) * -©Smal&S^teBcoR 
VSI5&!c^d-x>/L/Co i|fiS«!0»A$nfc77X5 K© 9 *>KVMIXxKC 
2**©VK-#l^D->iasico^Ts i»®3t->-'7->1f- (Applyed Bio 
System*!) iglig$|©*IgK?i]£&£ lf Zo f#fc>nfc££E3&Jtt b Hg 

*8©R»&=j K>^^^^i;lSSt^3 K>££2tt^©T\ *o-^ 

tT'lzn^ZtlZ^Zt YViMKfa# (Kleint), Eur. J. Immunol., 
23, 3248-, 1993) , J*ft# (Whi tehurst t>, ffifE) ©£SK?iJ<iJt^ LfcM 
Us V«37 7 ;'J-, J«4©Sa*^-li-^b^SC<!:^WWLA:o C©i£3l 



WO 97/07671 



PCT/JP96/02427 



(HJfe^llO) 0£&lliii$©*> (K15A£J;tfK16A ; 1-4&*. * / 

54*70. 505O J: tJ^lfilL. Jlll^Ch h^rlt^^Xi^ (^»J14) 
ICft^ELISA&£ffit>T&tblfco 
[t MgGlOSiJ^] tit t: h IgGtattCv'^ 1-6260) £PBST*^U 96^-7 

fy--eUf&ltz$Lt MgGlftft: (7 7 -; 08027E) Z1]QA.T<< 

a<- h Lfc&> TMBZ (tefc^-^-f K ML-1120T) t>lWgtt£ 
450nm©RjtSTML^o ttt!!3ftfc*£Kfc]0 t HgGl (v/?'^\ 1-3889) 

[t HgG2©giJ5£] ftfc HgG2$t& 1-9513) £PBST#$?U 96:ftv 

v/'^— b"«aSLfe«ih MgGft# A-0170) ZjjQZ.T'f >**.s<- h L 

fcSU TMBZ K ML-1120T) ©gsftlfciJ: 0 #3fe?£tt£450nin©R 

OTILt, fit$!!3ttfc*MEfc]0t MgG2 1-4139) 

[t. MgG3®'SiJ£]-in;b MgG3$i# 1-7260) fclOOmM^'U -> 

•y 7 t pH2. 5T?#fR L5£IH£fi-ettl LfcSL lOOmM'J «;7 7 -pH7. 

0T10telc*MRU 96ftv^o;S"f ^-T'U- h&n— r-r >^L/c 0 Jfli*K 

08007E) ^JniTHT >*a^- h LfcfiL TMBZ 5 << K ML-1120T) 

IgG3 1-4389) *»m<tLT7^Jto»t:jSiDL^PBSTSl:*WJcft«?L 

fee 

[t HgG4©$ij£] fob MgG4tt# 1-7635) £l00mM?* U •> 

■y 7 7-pH2.5T'*frf?L5#P H 1MaT;KifiLfcftv lOOmMU >$^< -y 7 7 -pH7. 
OTKHSlCftfRU 96^v-f^o^^^-7°U- r-r V^Lfco IfllfllB 

*4£ita;i. &^T*^;l/**->^-tf£lt&L/ci/tb HgGiaft (7 r.~ 
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08007B) £fln*T-f h LfcflU TMBZ (ft^-*^ K ML-1120T) 

O^iD{c«fc0»*Stt*45bniD©!R)tST*MLfco ffilSISftfcMEISEfcl® k h 
IgG4 0>?>> 1-4639) ^^ipi L"7^Xltam^^*DL/cPBST-S|5§^{C^L 

o 

i-Jbtiift (•>?>. 1-6385) £963* -7 >f * o*-T M:3-f«f >?*U 

Ifofttm&ini'jU ftUT-^^v/^'-tf^f&tfct MH^SXflttt (The Bind 
ing Site Limited. MP008) mtO^^-Hf:t> ^ A- 
SKiLTTMBZ (&£*-? 5^ K ML-1120T) ©jfcjDfc £ 0 »*«tt*450nn 
OK*KTMLs ffiS!J$ftfc//il£fto^j£ra]©t MgM tffrXJ > • x 
6001-1590) (->/7, M5905) £gsft] LAiPBS 

fe***10{C^-To 4^ 7 vi7XK15A(!:K16AC7)2ji{*T-IgGl, IgG2, lgG3, IgG4 

co + ^< x <d y 1 5 x is & # i gM a<£ tb $ ti /c 0 

S|10£ 77^®h KftfclgGtf •7?5Z&±tf\gUi&m (EL ISA) 





IgGl 


IgG2 


IgG3 


lgG4 


IgM (mg/1) 


K15A 


2. 25 


1.96 


0. 17 


0. 43 


7.09 


K16A 


' 0.30 


0.69 


0. 10 


0.07 


0. 87 



&mW30) t h22#&fe#££&t£v^XESMi* (TT2) <DW& 
t h22#&feft£&ftl|-£-7'5XESM (TT2) W&<Dtzti, 
<h LT (H»J26) rmmtzG-l (A9/#22, G418, fa-o^^-^ii) *ffl 

i ? o*;l/|ft£IStt*5J:U f t , .a--PV>r •> >BttftCDi§iRte0. 75# g/ml<D k' a - 
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0J2) il^Slcfrfcofco t h22#^fe^CD^(ih° J .-D-7^^>ittt^PG22 
-lfco^TJETF© (IK (2) IC«k(3it©Lfco 
( 1 ) PCR8¥#r 

atfST- (Genetic Maps.fflE) ©9*u (Hflfe^j 2 ; A9/#22) Tflp«E*<fl|©$n 
T^^lOSoy^l'T-^o^TPCRiiilS^^^o^^ms (*Jfeff| 2 ; A9/#22) 

(2) -9-r>7*D./h^ (^wj2) T"7Fitz$mzm\ t vimnzzr* 

*>>»ttTT2ffl|ia«cPG22-lfi*©yy ADNA{Co^Tao/c 0 *-©#£Jil£ ( 
*19E) {c^1- 0 H^^tUcDNAOTM^^LfCo PG22-UC*>y- K'<* - 

a±©^»tc«kt) h'a-07>f ->>l»ttn2ai||&.«cPG22-l(ifc h22#&feft© 
(^»J3l) h h22S*fe#£ftft^Sv*XES«BISt* (TT2) ^t>© + ^7 

(^»]30) x-n^ti, t h 22%&& ix ^zztfrmmzntzv * 

" D7 ^ >W#TOffi^^PG22-l^^7 > h ^ J; !> £5±tf\ ICR* fcttMC 
H(ICR) (B#*U7*±) tt«t^^^O^E{c«kt)#e,nA:8ilBIS)WE^E*A:t) 

E©?7!?7A<S4Lfc 0 ^fe£:fcUT?i£E (ICR) £3fc©fi 

feo**cn2«Biias*o5^fe *<s*t»ns^i-9*^cj;*}^$nso 
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C t h22#&fe&£&ft-r6ES*B)!&$ (TT2&*, PG22-1) (i* 





-D70> 










/c8«^je^ ©& mom 


~20X 20-50X 50-80JS 


TT2/#22 


PG22-1 


266 36 8 


4 1 3 



(^Jfe0J31) ©*y 5 v>XKPG22-l~3©Jtom4 3 ® h htrtttft&fc (^Jfe^iJ 

14) izm^immzm^TfegLitzo £&2 *£©*y ? sua u 

lM*©b hftft;ilj|£ELISA&£ffl^T&dJlfCo PBST^SRL/ciab hftg 
> X$mW (VECTOR LABORATORIES, INC. > IA-3070) *WK~74tv9 

t hft&?'D7H) > A8i/t# (VECTOR LABORATORIES, INC., BA-3070) £in*_T 

ft (VECTOR LABORATORIES, INC. , Vectastain ABC+-y h) &fc];LT-r i/**^- 
Hfc^ TMBZ (££^-*5<Y KML-1120T) ©&tolC £ OIMftJ£tt£450niii 

3200) *»viL?^^itQ»iasiipLytPBS"T?aBfl«>tc#f?Lyto ^m^^i2^ 

iZTTsto Cl©*^J:9 22#ftfe#£ftfr*-S*y 77-J7i:fcKk hia&Aiji 
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mi2^. **5wx$<ot bViftxmmm celisa) 



IgA(mg/l) 



KPC22-1 


50 


12 


KPG22-2 


50 


18 


KPC22-3 


20 


24 



innmu KPG22-3) (C^a79B^ 94B N HOB 03@lCt»/c 

<o (^«2o) tnmzmzft&Ltzo unm^ot hi/MUtt* (.rn.-m.mu) 

Kft^ELISA&Srffl l^T&fcb L/c e 50mM©&» «;7 7 ~pH9. 6T5 
./zg/mlJC.*frf?LfcHSA A 3782) £96^ n * ^ -7 U- h {C a 

Xm$i& (VECTOR LABORATORIES, INC. . BA-3070) ^Mt>f> + a^-M$ 
bK\£**yfovV\£^)l**i/y-^tT\£ : J>m<D&<kfc (VECTOR LABORAT 
ORIES, INC. ^ Vectastain ABC+«y h) Srjf/D/tT'f V****- h L/c^, TMBZ (ft 
£*<-*5-r K ML-1120T) ©j^*twJ:0»*ffitt^450n«©!R3tKT»ii'Lfco 

-^Mi L^ICR^XTli. HSAfeSftO-KHSAt hiaft: AfO^ffili^'.; 
^^KU^UT&ofco *£&£-(£20EI) (c^-r o H20BI«C*f^T«itttt + 
> 5^$;U3i0&THSA£fcgLTfrb©B»^ 8EfflM;450niiK:*>llSftjfcg 

A©$t#flli±#*<jec.5^i*<ltS$n/:o 

(^WJ34) t h22#&fe#^A*^^X^£©b httfrg«^/N-f^ 
■J F-7M 
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(&M&0IJ25) tmmiz (HSfe0lJ33) ICfcUTt hTJlZf i >X*&&Ltz*t 5 
v * *KPG22-3^ b£&113B g «9 th U $ x o -^ffljfe £MI14£ 

o->fit#*H*ftAP^ »Ktt^x>f-f7^,. 1991> CBEStlfc^ffiJC 

m\ ^xo-^amaiLTttx sp-2/o-Agi4 (^b*mh, .05-554) £{$^1 

1^3aPfl*«L=ip--^ajaLA:^x;UO«*±»*BLISAffiT»«f Lfe. 
ELISA&fi (f(Ofe0)J33) ilsI^JC^T^^, h AlJilite©* d- >£4ffl$ 

/to 

(fH«]35) t h22#ftfe#SB£»rfr3U/ N 14#ftfefc«a»rfr£fll$jc&# 

t h22n&fe& N i4#»fe(*s»wfr*i^i^ic«^-rs^^^BsaHiaffi?iofc 

W^iSSiLT (^«i]26) TBtf#Lfc6-l (A9/#22, G418, t a - 

#«P^»fM-*ft^LT^SG418i»ttTT2fflHia«cl-4 £fflWc e 5* 

o -tr ;HR£g|&*5 «fctftfi-ov>r-> >»tt<*O«^{40. 75 /z g/ml (D t' a - o 7 
(^WJ9) ©G418Wtt«cjiJROJi^ < i:|g«izfT«ofco C© 
^Htfe?! L tz h" * - p -7>r >I^#ft©{jB31^(il-4^flSl0 7 <@*/z «9 1~2 
4lT'£ofco Cft&O t'a-D7^ ^>Btt^(i300/zg/ml©G4181?STTfcli 
W^*Ci*Ne>G418i»ttt>HI^{c^LT^SCi*<flfiB$nA:o -Sl&aWte 
&©&*£&*?, (H«J2) ilSlttJlfrtt^feo t h22#&fe 

t Hl4#ftfe#«^»ffrOftl#tt-«ll»JWttttPG22-5JCo^TJBlT© 
PCMP$flcJ:t)iiffiLfco ~M^^j»#^yv ADNA^-^Mt LTb h22#, 14 
#*fe#_LK:#2E?-satfe^ (Genetic Maps, MIE) ©?5. 22#&£ftico^ 
T(i ('^Jfe^J_2_ ; A9/#22) . 14#&feftJCo(,>Tl2 (H»J9 ; TT2/#14 1-4) 
^ffS^ttB^nT^S^^^-rT-^o^TPCRJtW^fir^ofcte*, 22#& 
fel*ICo^-CttlO«©-5-fe3ttOv-*- (D22S275, D22S315, IgA) s 14#& 
fettlCo^TteTT2/#14 l-4C:££Lfc£T©v--rt--#&aj$ft/: 0 £U:©£ 
»KJ:tK If t>nfc-Si»ttn2«BII&tt(ih h22S$fefef*gB#*fJi\ 14#&fe# 
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-r 5 ^ t. esm$^ e, ®* y 5 -7 $ xftm 

(^WiJ35) T&b*U h h22#&fe#&£»rttRtfl4#ftfe#$ft»r;T-£ft 
W LT^S C <h«f&£ tl£G418, h° jl-d v-T -> >-gIt&TT2;fflg&;|*PG22-5 
h y/«fct)l^Hf, ICRS fctiMCHC ICR) (.B#* U7tt) Jtfltv^X 

5fTF$!!o'*§S* (#13£) !c^-r o tt302fi©&AE*£ttLfc»*s 16 
EO^-ef^R&'Lfco ^felc*H*Tl&±E (ICR) *3fc©6 

K£Lfcl6E©9^%&fc§Bfc>j&M^£fe©$#©&S N -tUt>t>. ESfflflS©R 

£©*£££ tK h h22Sftfe(*:SB^»f>T-&a f l4#5fefe#a|J»Wf>t*ftfiFl-SES 
2E» (PG22-5) ti*> 5JB/jJctl£#ftLTl.*5. -fKptw 

»13& h h22#^fe^<i:14#^fe^^^J#-rSTT2^^^b>0 + >7T^X 



t b&feft ##-t tzsmmm^ on m on -20% 20-50% 50-80% 



TT2/#22+#14 PG22-5 302 16 5 3 2 
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tzvmm&x** y -^^xMm^ot tout vvLWumo^m • 

(^«i}36) <D*J5WX (KPG22-9. 10, fcj:tfl2) llStLT, HSA£ft 
gL/Co KPG22-9£KPG22M0lcti£&llfii$T*ftgU *©2iIF H mfcMl L£ 0 
KPG22-12{C{i^a7aft«b9il«S©2SftfiLx 2£§©fcg©2iSRg&IC»]l[L 

Wot Mfi;#jt£«UJJ:tf b HiattAttS bleb h Afl^ob hwii^t 

£ft^BLISA&£ffl^-CfcfflLfco 
5t£b hiafl^fctfifcliPBST^HLfcirib hftg/o^ij >A||$t^ (Kirk 
egaard & Perry Laboratories Inc. % 01-10-11) ^-96^-7 >T £ o ? j b- 

^'ny; ^fjftft (The Binding Site Limited, MP008) ZfiQz.X'i a* 
-^fcl ^^*->^— if*Ht LTTMBZ (fc&^-^-f K ML-1120T) 
©SiPK«kt)»*gtt*450nin©!a*ST»lffiLx ftfc A ££8foMSJE 

*0©b HgM (*B#£3H, U13200) £^t> *jfo»£gsflO LfcPBSTSBWiCft 
«?Lytt©iJt«!LjIIl»*Ot Mn:#«JK**«>^o t hiftft/zttfeicf b h tJt 
#A||£ELISA&£ffl^T (£160129) *5J;tf (^Jfe^]32) i lU^JC^tiJ • ^* 

tYfcWumfrr>\m*ft^$iWb%L&1StltZo £©*£££ b h22#&£& 
^^^K-Si^H^fe^^n-^^t-^ES^^S^+^^T^X^fc^Tb 
h^AIJiia^ib hia^^0itfe^W|H]^(c^L> -fiP©BiHHliaT'tififfl 

*fc*tJIR<fc LTSflfcLfcb M4Sftfe#©*£fc#-*-* (HJ&0J1O) 
•7^^ (K9) % b h22#*fe#©*£fc*H-<S (H»|31) O^^?^ (KP 
G22-2) ©iflim^Ob YfoW\&fr^u&%ifar>fc#mmt'<v9 yvyYUK 
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ES?0-> 






I o\K(ma l\ \ 

I gMving/ 1 ) 


ig a Ung/u 


IgM, A (mg/1) 


PG22-5 


KPG22-9 


30 


2.54 


9.9 


0. 043 


PG22-5 


KPG22-10 


5 


4.96 


21.5 


0. 333 


PG22-5 


KPG22-12 


40 


3.71 


7.0 


0.048 


3-2 


K9 


50 


6.66 




< 0.003 


PG22-1 


KPG22-2 


50 




17.6 


<0. 003 



(^^J19) T*ft&Ltz**?W'xm-l5 (TT2BS * a - >PG5&jk, *y 
•5*101) icftLT, £|*2*&3*J!fl©|inic. PB$lc*tf Lfc b hjtofcT/U 

(HSA, A3782) iT^a^Oh (MPL+TDM Emulsion, R1BI 1mm 

unochem Reseach Inc.) i^rjR^ LTO. 25Bg/ml©HSA»«^iHfiEL0. 2ml^3 
.BftStU ^jfllL/Co £/c£&6i@i$0 (H»J19) O + y 5-7^^KPG-26 (TT 
2ES ^d->PG6S*. 4^5^4050 frbSjftlLfco JDim*0^£b r-ffitt* 

(nmmfi ^m^usmx-^ihitzo PBST*^f?L^$tt hM^oy 

U >/cMia^ (Kirkegaard & Perry Laboratories Inc.. 01-10-10) £965\[-7 -f 
*n*-f ^-ri/- H^-f^ >^U "?**lfil?it (S/^t, M5905) *JnjL 
7tPBST-#f?L/:jfaM^*4^iD^.s ftHT^M-* s/^—ifMttfi: t Hftg^'n 
(The Binding Site Limited. MP008) &inA.T<< > + h 
Ifcft, ^J+'^-tfaHttLTTWZ 5 ,f K ML-1120T) 

Jn«wJ:OII*gtt*450nBOR3t*1?ffffiLx »»$nfc « «^fto|M£BE*n(Z) 
b MgM (*;l^V>-x*-*7. 6001-1590) *«*t L^^ ^Jlll»«Jo L 
^PBST&Bf6«j{C^RL^o /cilk /zgUco^Ttt (HJfe0J2O) <tE8fc:LT« 
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(K9) . t h2#Jfefefc©*£fc#f S (HWJ13) (K2-9) M 



H15S ^^^^©k Ma#*S(ELISA) 



ES?o-> 


vim 


*>? m% 


IgM(mg/l) 


Ig/c (mg/1) 


IgM, /c(mg/l) 


PG-5 


KPG15 


10 


0. 18 


1.01 


0. 075 


PG-6 


KPG26 


40 


1.52 


1.26 


0. 018 


3-2 


K9 


50 


6. 66 




0. 002J&T 


5-1 


K2-9 


40 




135 


0. 002JBJT 



(^860139) t h2#5fefe{*SP^Wffr*ft^.-rs^^^ESffliatt (TT2F, X0) 

©w 

t h2#&feft^#^K-££?#-r£^*ES*IBfl& (X0) &*§©*:&, ^fefttt 
^iSBJISi LT (^WJ16) TSmi/cPGlifffl§Sft£fflWco *fe(*5Sama<t L 
Ttt (39, X0) ©&£#«fifc£&5, *>-5v^XiCfc^T^i^J:<|p^^(c^ 

-^O/, m±tt, 1995) TT2F*fflJfe& (5 -1* 7 r y t * V i > *7l4±J: 9 01 

^g/ml©fa-n-7^ ->>^^T-ffe(i (HWI9) ©G418im*frlft©l§£<h|5l 



fctcfTtt o /Co c (Dmm&m. L/rfa-ovO >Iit#ft©tfJ^m£liTT2FM 
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10 7 m to tzo s® X'hr>fz 0 cn&©hr a -D-7>r->>ii»tt*ico*igfii^ vj 
imwm\* (in«j2) trnm^u^tzo \L Y2^^.w%^n<o%mt 
mmm^wp-20, ?-2uzr>^T\>xf®?zmft\z±)oimuzo mm&kvj 

ADNA^^MiLTt h2#^fe^±(c#^t5itfe? (Genetic Maps, file) 

(JlWJl ;A9/Jt2w23) T#^<5tE$ f T-C/c, FA 

BPK Y*l-2©3SlCol>TPCRiafi&fTtto 2«c*JC x 3S^TO 

■/ p << -7 - iz o ^ xmn $ n s $ n/c 0 

^±©^»{cj;t) % ** bn^'a-DT-f •> >WttEs«ete<* (TT2F, xo) &t 

(£flE0l4O) t h2Sftfe{*«B^jt^^-r*T , >^ESaiiai* (TT2F, XO) 

(^wj39) t*i *>*u t V2%&&wu$mKt&ftiT^zz.tmmts 
tLfce a -ov>r i/>wttn2F«BiiattP-2i^aex h ? * «fc$:fc-£±y\ icr£ 

mumo&A&z&mitzm^ 20^0^-7^ xi i m ^ Lt . o +> 

^felcfc^TltiJE (ICR) **06fe©c|3|cTT2*fflll&£*©lF£fe tf< ' 

tt£Lfc20E©?5^feKg§£jNc»£fe©iJ£®&s % tUt>*>, ESttU&OR 
IS ICS***) 4->5-7«>XT*ofco 

c©£m« N t h2#»ife#«^i»f)t^«i#t*Bsaiia«c (p-21) 
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kfftifef* Bttf* Uc8M$ 0& 7«tt©& ~20X 20-5056 50-90SK 100X 



TT2F/#2fg. P-21 141 20 9 0 2 



C^Jfe0lj4O) (D£.'&m'rnU<D*S (F-21&&, 5$100JL K2 

-1F-4F) «t??SjfilLjftl»4>-©t h«[(*:yc«S3l'ft«- (Hfl£«20) i EttlCELISA 

^m^r^l7^(c^^- 0 £ffl^SES*fflJ®£TT2F£ LT&h h tt# 
*17* *y 5v**4>0fc: hfcft/cijlgjg (ELISA) 



* / "5 ^ * 


*J 3%% 


Ig/c (mg/1) 


K2-1F 


100 


66 


K2-2F 


100 


156 


K2-3F 


100 


99 


K2-4F 


100 


20 



(^«J42) t h2*5fefe#«^Hffr*«»f S^^XBSiHBlia (TT2F, X0) 6 
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(MmUO) T-m^tltzM** y^VXQ 9 "5K2-1F, K2-4F (Jt^fe©*^ 

nffc^?- (K2-lF:10Ex K2-4F : 5E) ©^T^ESMft 

AtCo^Tb hftfe^Wffr©ft}#*PCRft{C<kt)ftWL^o P-21 (HMJ39) T" 
fftt^ite^nTl^SSO^^-f T-{lo^TPCRitfi^?T«o^:feS. 10E 
*4E (K2-1F) % 5E*2E (K2-4F) {cfe^TP-21TttHJ £ft/.:3g© v- 
*-0??S*.<lt©$nfco lSEO^SXOPCR©*!** (£210) {C^ 0 E| 
4>«iJlcv-^~ (0X174, HaelllUffr. -y#>S?-» fc«fctf£te;<> K© 

^EPT^Lfco Ko-;l,<hlTa*y5K2-lF N K2-4F©KH 

-rsn2FaBnattp-2i*<+^ ^^^^x-mmumi-^itL, zowts*® 

>SJCt>2#ftfe#«B^»fH-*<fiJI$n/iC<!:^^L-Tlv* 0 

(^»J43) h h2#ftfe#«&lfftt£ft8*SvS*ES|IM& (TT2, XY) ft 

^Sxo^MKfctf 5 t h&fe#£&©&£ij 
(^#'J13) Tlf htliz** 7^VX<Do-t>K2-lS (M, **?miQ%) £K2 
-19 («L-*y5$60X) &UW*©#*y LT£EU ESffiJ!a&$ 

O^S^K^Sa^lfeftfLfco TOfflJM (40, XY) ©Ife^M^^oOt 

C tl & ©J?£fe^ v 7. 10E© r> ^7E©^Jl«k 0 IRSg L tz ? J ADNAi: o 

t hm&mft(D&wz?cR&izjLiomitzo s-m (Tf2/t2fg..iofe«i2) 
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T#S*^ilS$tlT^-S2S07°5-r^- (C/c. FABP1) (HWJl) 

(^«J42) 0 + y 5"7^^^K2-lF-l-10*5«kU ; K2-4F-l'-5OjlQ?S4 J O 

SlfilU ifam^O t hfttt/c^S- (H»J20) £|5jt£(cELlSA&£ffl^T&tfiL 
/Co (HWJ42) Tlit>n^5fefe#^©*gS<!:*lc»18S^'to * / 
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«18«. *^v^x^*©t hftttftfiRM (BLISA) 









Ig/c (mg/1) 


K2-1F 


#1 


- 


0.58 


K2-1F 


#2 


+ 


• 84.1 


K2-1F 


#3 


+ 


12.8 


K2-1F 


#4 


+ 


15.1 


K2-1F 


#5 


- 


0.52 


K2-1F 


#6 


- 


0. 58 


K2-1F 


#7 


- 


1.30 


K2-1F 


#8 


- 


0.90 


K2-1F 


#9 


- 


0. 56 


K2-1F 


#10 


+ 


28.8 


K2-4F 






o. omT 


K2-4F 


#2- 




23. 3 


K2-4F 


#3 


+ 


11.8 


K2-4F 


#4 




0.08 


K2-4F 


#5 




0. 06 



4t¥£m. «f^k^^»Mi2»?ftgE*i-ftaEfflfi- tf-f hrtf >-i989, 

X^^^o h=J-;K 199K &ffil± ; A. Doyle and J.B.Griffiths, "Cell & 
Tissue Culture: Laboratory Procedures", published by John Wiley & Sons L 
td.. 1996 o (f£»]19) <D&m*R%(D**yW7> (KPG06 ; PG16&*, 
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hM^l^^trPBS^Ts 7;WL/yt^>^Vft>>7^-h (FITC) 
ttv^XCD45R(B220)i/i#: (7 T -^>^i> > 01124A) L/c e ft 

x>\ 08072D) ^/cii^BSi Ltt'tf >i^St h Ailing (7 7- ^ >^ 
08152D) <t£f£;£-t+/c^ X h U7° h 7 t* V >7 ^ 'J X U > (7 r 
- = >i^x 13025D) TftfeU 7 D-t^ M HJ - h >tS*>7 

FACSort) Tj$#rL/Co SMiLtt b&fe#£{5iU# L&l-vICRv? X 
&|n]*iJC$#r L/Co m22gKc^^^1- 0 E!*^$4(it h IgM \ m$4(iCD45R(B2 
20) £^-To BMv-*7-CD45R|i#XFITC) Tfrok MgMUtt (PE) 

(H»'j46) t Mft#s«u /cii, Aii^-en-en^-r^^y 5T7xwiii 

(HWJ29) . (HWJ23) , (^WJ32) (Cfe^Tt bi/tttMu /elju A 

10iC^L/c7jS-efF^) , K2-8 (^»J13T^Hi) \ KPG22-2(^Jfe^J31-efFiJ) 
OMft*RNA<t>) (HWJ5) ilH]^^^T'^L^cDNA(Co^T> TIE© 

#%^©ie«©^ ^ 7° 7 ^ v - ^Genbank^O x- ^ ^- X «k «9 A¥ L /c^S 
•K15A (filjO 

£3tH$ffl : HIGMBX1-2 : 5' -CCAAGCTTCAGGAGAAAGTGATGGAGTC (i£^J#-^53) 

HIGMEX1-1 : 5' -CCAAGCTTAGGCAGCCAACGGCCACGCT (VH3BACK02ndP 
CRic&ffl) (S£^J#-t54) 

'■ VH1/5BACK (59°C, 35cycles, Marksb, Eur. J. Immnol., 21, 9 
85-, 1991) , VH4BACK (59°C, 35cycles, Marks mif) , VH3BACK (IstP 
CR:59°C, 35cycles. 2ndPCR:59°C, 35cycles, Marks buIS) 
• K2-8 C&fjU) 
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&nfa&m : KC2H : 5* -CCAAGCTTCAGAGGCAGTTCCAGATTTC (I£^iJ#-t55) 
^M^ffl : VR1/4BACK (55°C,40cycles, Marks b, Eur. J. Immnol. , 21, 985 
-, 1991) , Vk2BACK (55°C, 40cycles, Marks , Vk3BACK (55°C, 
40cycles, Marks £>, huIS) 
• KPG22-2 mm A) 

7£mm% :camix mTo3m®77j^-*m*Ji<}t-?m&itzb<D) 

IGLl-CR : 5' -GGGAATTCGGGTAGAAGTCACTGATCAG (BE?iJ#-f56) 

IGL2-CR : 5' -GGGAATTCGGGTAGAAGTCACTTATGAG (B£?iJ#4§-57) 

IGL7-CR : 5* -GGGAATTCGGGTAGAAGTCACTTACGAG (K?iJ#-if58) 

-*Smmm :VXlim (55°C, 40cycles, Williams^,, Eur. J. Immunol., 23, 

1456-, 1993), VA2MIX (55°C, 40cycles, HUlBOWi 1 1 iams h<D®.%\zh £ V 

A2LEA1, VA2JLEAD £^*;UJ±T*S&l/c*>cD) , VA3MIX (55t, 40 cycle 

s,MIB©Williamsb©fg£{;:££VA3LEAl, V A 3 J LEAD, V A 3BACK4£^;i/tf: 

TZi^L^fc©) 

^•ti^n^^fflXDi^iM (fi|g3s, /cii3s. imm) ©*i*£ 

^■i±T-94°C15#, Zft?n®^mm-7z> J -\z.7*LizT V >**&£15&\ 
72^20&\ *n?n(D^mm77'(-?-lZ7f;UzVl 0<-*>i,u v 
-£L 1f-^1M?7-9600{£E) <D&frT*'nU^iZo VH3BACKfc£l;r£2ndP 
CRtelstPCR©iiiHg%£ (HIGMEX1-1XVH3BACK) O^'fT-Oi^tf 
HM"llL£o ^T©lfi!ig|^|(il.5jl!7^a-xmm^ffiims 

£ (fiiji : 470bpft£. : 400bpfl-£ > $||g A : 510bpft-j£) <Dmm&®} 

fr&liiZntzc -fis mOkziy h o-;l/-e(i^T{c^v^T|5li:fiff{c#^^iii|ii 
g#te&tB£*U,i^/c 0 CinbOiilM^tlW> Ttfp-xyyl/J^prep.A.gen 
e ('<J*7y K) (c^lfctfiL^ mmmm&m C£«l : HIndlll-PstU m 
Mk : Hindi II-PvuIK 3£$i A : Hindi I I-EcoRI) U pUC119 X^.MM) ? 
-OHindlll, PstI > Hindi I K Hindis (/clJD N Hindi 1 1. E 

coRISGft (AH) lz?u-->yuz 0 VimmmomAiStltzzf^Zi KO^ 
MT<Db<D (S#J(C^L/c^o->|jj) (Co^T/Sl/^^-yv-tJ-- (Appl 
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yed Bio System?!) lc«J:»K HMB£4&I0tt*E7iJ*ifc* L/c 0 

• H IGMEX1-2 x VH1/5BACK : IO^d — >^ 

• HIGMEX1-2XVH4BACK : 8^ d->. 

• HIGMEXl-2(2nd PCR, HIGMEX1-1) x VH3BACK : 5? o-> 

• KC2H xV/c 1/4BACK : 6 ^ □ — > N 

• KC2HX V/c 2BACK : 7*n->\ 

• KC2HX V /c 3BACK : 4 * n-> N 

• C A MIX x V A 1LEA1 : 5^ n — > N 

• CAMIXXVA2MIX : 6^ 

• CAMIXXVA3MIX : 5^ o-> 

?f btLfc^Si^ij^DNASISCHitachi Software Engneering) iz&fyMtirltzm 

-?r©*£^£ (Hl9^) izjjkto K 2 tco^TteGenbank«cgtl£ftT^££ 
m^Jira^J^i^^^ro ^-^^DNASIStci^^l^^L^o VHgffttli 
(Cookt>, Nature gentics, 7, 162-, 1994) , V/c Bfrfrte (Klein£, Eur. J. 
Immunol, 23, 3248-, 1993) ^ VAtfffrte (Williams^, MIS) <D^IE&{;:ftl,\ 
&VBfrfr7 r - »J -^t^tc^^tcieL/Co 3 (Co^Tti (Ichiharat), The EM 
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BO J., 7, 13, 4141-. 1988) vn&lz&Ztltz&m&miSifrt'tD^B v^- 
£££DNASlSt;:,k*)iTt\ .*^LT8b P a±-a-rs c i^SMHi LT&£L£ 
4Mif£Lfco DNfico^Tii (Greenb, Nature Genetics, 7, 13-, 1994) 
«£$ttfc*rU^DN7 r '5 V -Iff* S 0 4ICo^T(il (V) s 2 ( 
J). 3 (D) ^■fno^^J^lcfc^^-^n^H^S 

«&3ft. *©¥J%©£$M:8.7bpT*i&^fco 5lCo^Tte&i£gK?iJ£DNASIS 
LT 1*^12© 7 = J WW3\\\z.W&. Ltz 0 S4«lc(iCDR3^|«©*^ L/c 0 
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»19 



y loiTiuy 


v scgmeni 


CDR3 


J CD) 


V primer 


Clone 


K15A 












VH1 


VH1-8 


VRS SS WYEYYYYGMDV 


J6 (DN1) 


VH4BACK 


H4-10 




VH1-18 


GG ITMVRGLIITD WYFDL 


J2 (DXP'l) 


VH1/5BACK 


Hl-7 




VH1-24 


APYSGRFDY 


J4 (DK1) 


VH1/5BACK 


Hl-6 




VH1-46 


ERYYGSGSYQDYYYYYGMDV 


J6 (DXP'l) 


VH1/5BACK 


Hl-2 




VH1-46 


GGYSGYEDYYYYGMDV 


J6 (DK1) 


VH1/5BACK 


Hl-10 


VH2 


VH2-5 


SYFDWPDFDY 


J4 (DXP1) 


VH4BACK 


H4-14 


VH3 


VH3-21 


EGCSGGSCLPGYYYYGMDV 


J6 (DLR2) 


VH1/5BACK 


Hl-4 




VH3-23 


AHGDPYFDY 


J4 


VH1/5BACK 


Hl-3 




VH3-23 


DADAFDI 


J3 


VH1/5BACK 


Hl-8 




VH3-23 


SGWDY 


J4 (DN1*) 


VH3BACK 


H3-3 




VH3-23 


TGFDL 


J2 


VH4BACK 


H4-4 




VH3-33 


EGGYGSVGDYYYYGMDV 


J6 (DXF1) 


VH1/5BACK 


Hl-9 




VH3-33 


GGYSYGYDYYYYGMDV 


J6 (DXFl) 


VH3BACK 


H3-5 




VH3-33 


GYSSGWYDY 


J4(DN1*) 


VH4BACK 


H4-9 


VH4 


VH4-34 


RYSSGWYYFDY 


J4 (DN1*) 


VH4BACK 


H4-15 




VH4-59 


GRIAVASFDY 


J4 (DN1*) 


VH4BACK 


H4-2 




VH4-59 


GSGSYFHFDY 


J4 ' 


VH4BACK 


H4-6 


K2-8 












V* 1 


018-8 


QQHDNLPFT 


J3 


V K 1BACK 


Kl-1 




018-8 


QQYDNLPIT 


J5 


V k 1BACK 


Kl-3 




018-8 


QQHDNLPFA 


J3 


V*2BACK 


K2-2 




LI 


QQYNSYPLT 


J4 


V * 1BACK 


Kl-6 


V K 2 


A17 


MQGTHLLT 


J4 


V«2BACK 


K2-1 




A t "T 

AI7 


MQGTHWIT 


J5 


V*2BACK 


K2-5 


V k 5 


A27 


QQYGSSPTWT 


Jl 


V*3BACK 


K3-1 




A27 


QQYGSSPFT 


J3 


V k 3BACK 


K3-4 




a n 

A27 


QQYGSSPLWT 


Jl 


V K 3BACK 


K3-5 




A27 


QQYGSSPPWT 


Jl 


V<3BACK 


K3-6 


v * o 




HQSSSLPQT 


Jl 


Va:2BACK 


K2-4 


KPG22-2 












V i 1 




AA WJJDiLDVV 


JC3 


V X 1LEA1 


Ll-3 




DPL5 


GTWDSSLSAGV 


JC2 


VX 1LEA1 


Ll-4 




DPL5 


GTWDSSLSAGW 


JC3 


V X 1LEA1 


LI -6 




DPL5 


GTWDSSLSAVV 


JC2 


VA 1LEA1 


LI -9 




DPL8 


QSYDSSLSGVV 


JC3 


Va 1LEA1 


LI -8 


V A 2 


DPL10 


CSYAGSSTLV 


JC2 


VA 2MIX 


L2-4 




DPL11 


SSYTSSSTW 


JC2 


V ,1 2MIX 


L2-1 




DPL11 


SSYTSSSTLV 


JC2 


V X 2MIX 


L2-3 




DPL11 


CSYTSSSTFV 


JC2 


V/2MIX 


L2-7 




DPL12 


SS YAGSNNLV 


JC3 


V X 2MIX 


L2-5 




DPL12 


SS YAGSNNFVV 


JC3 


V A 2MIX 


L2-6 


V A 3 


DPL16 


NSRDSSGNLV 


JC2 


V X 3MIX 


L3-1 
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T^Xla^ilfe^ (£«L m%K) *<©«$n/:n2(*^(iTT2F)ifiBlia^C418 

->>iHttafe?TT- + >^$nytt h2# (^»J18) 2/c(222#&fe#: 
(£Jfe0J35) *#At5:i^itt-5 6 CO«k9<£t M4#+2#*fc(it h 
14#+22#&fe&£aiAUc^ (111 gff «) afi?«*n2( 

£fc(in2F)BS*fflll&£flH>T\ : ^Jfe^l9 N + A|g : H»j36) 

*<3w^ $ n ^ o $t f^-r JS23H ~%2im n & # a frjpgg^© 

$|JIS0S : Kp: Kpnk B: BamHk RI: EcoRI N RV: EcoRV , N: NotI N SI I: Sea 
IK Sea: Seal , Sfi: Sfil , Sm: Smak X: XhoU SI: Salk dKp: deletion 
of Kpnl % (X): 3 A?<? ? -E&*©XhoIiZ]#rS|${£ e 

• pBluescript SKIK+) ^7 7; KDNA 
<> : LoxPEJiJ 

1. G418Wttjtj5TOM#J{-LoxPI£?iJ<£-An7\:LoxP-pstNE07 B 5X ^ K©f^l! 

ft±*5fc&KG418»tt»fe?- (HWID ©M«{-Cre»j3>t**-X (Saue 
r£, Proc. Natl. Acad. Sci. USA, 85, 5166-, 1988 ) ©gg|E3FiJT**5LoxP 
E?iJ (Sauert>, iuie) %m\:fa£lz.AtL2>&mi><&Zo pSTneoB:/5X~ KDN 
A C^feMD J:^f|jiJ[g8^XhoITpstNE0«fc^£tUt)ffiU 7#o -^TVME 
»^«&JCcfc t)DNAWfM-^fflf»IL^:CD"&T4DNA# »J > -5 — Hf (TakarattS! Blunting 
end+y h) {C«fc»)M«B£¥*IHtLfco LoxPE3WA-o fzfv X i KDNA pBS246 
(Plasmid pBS246, loxP2 Cassette Vector, U.S. Patent 4959317) (i N GIBCO 
BRLttJ: OJBAlVio C©7^7.S KOBcoRIRtfSpelttBNBffi^XhoI 'J >rt - 

DNA*#At-«C tic«korXhoI|g|»EyiJJcSHL/:t©*ffifflLA:o C©3t£ 
pBS246©EcoRV^M3ft^±ie P stNE0 DNA#rtf£jf A LT7 5 X = KLoxP-pstNE 
0£$fc (S&23H) 0 
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2. C57BL/6S*K#SffiCiU (IgM^ftfctt) , gfjU/c-C/e (Igff£f£«g& 
fcitf^fSMSS) £#i;yv ADNA? o->©i£gt 
TT2(2fcteTT2F)M{;L C57BL/6"? S X iCBA^ £ X©F 1 

hffl^*-£ft£2hh£C<tl;:l/c 0 YV ADNA^^ Clonte 
chftadult C57BL/6N male liveri*? A^DNA5-f 75 y -fcttffl Lfc 0 

V--yy<Dtz!t>\z7u-7tLTli... OT©£>£DNA@e?iJ (60 mer) £fflWc 0 
MIMCiW/D-^ : 5'-ACC TTC ATC GTC CTC TTC CTC CTG AGC CTC TTC TAC AGC 

ACC ACC GTC ACC CTG TTC AAG-3' (BE^J#-f59) 

mM/Cfu-y : 5'-TGA TGC TGC ACC AAC TGT ATC CAT CTT CCC ACC ATC CAG T 
GA GCA GTT AAC ATC TGG AGG-3' (M^m^GO) 

ABfrJt£pBluescript SKIK+) zfz>7s \ K (Stratagenefct) 9 xx-z-^y 

Ltz (mmCfi : %2m ; £IJJ/c-C/e : ^25111) 0 cn &®DNA»Nt£ffi^T\ 
SI T © <fc 9 JC TT2 ( £ (2TT2F) ES« 4> © v«5 X ffi#'&&?ttift © tz © ^ - Y 

^©rtT\ m2-^4i^ V>*<^*nSDNAWffr (BamHI-XhoI) £ 1 T'ftSl! 
LfcLoxP-pstNEO»fc^<fcfi£»;ifc (H26EI) 0 pstNB0©fc¥#|SlW\ 
fe?(Ofe¥^|Sr-<i: ttiSlfi] # ittotl^, C©7°-5X* KDNAti % *JMJM109 

ftAP'k 19924£j»SfcttfiJ) o ilSL/i^Xi KDNAii. fHIIB»*Sacl IK J: *K 
-tt*H0*r LTTT2(2/c(iTT2F) BSflUS^© h7>77x^ 3 >JCffiffl Ltz 0 
JBKl£tfcfcTT2(£ ^UTT2F)ES^EBJJS©4 1 ^ te>ia#fitt«#:&<* - Y yfO 
* * - iffilRl*l!ft^*<je c o ? o - >£&fcB-T £ fca&©JBKIE&fc Y y ADNA 
IMf >rn« y FffloyD-ZiLT, C/t/ ©±^t(c#^5 DNA 

DNA£PCR*tiLT»rt:o 
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-tr v- : 5'-CTG GGG TGA GCC GGA TGT TTT G-3' (E?>J#-^61) 

7>f-ir>X^7^7-: 5' -CCA ACC CAG CTC AGC CCA GTT C-3* (B£?iJ#-^62) 

t >^L/- hDNA : EcoRI#HLl29v7Xyy ADNA 1/ig 

Kf&'< 77 7 ^ 7** i/ ? t l/*? K $ -y * X. TaqDNAtf U > ^ -4? 12. Taka 
ra*±SS!©fc©£&ffl 0 

: 94jgC, 3#, la - 94JtC, 1# 55j£C, 2# ; 72gC, 2# ; 30 
— 94^C, Am ; 55&C, 1£ ; 72gC, 1# ; 360 



$ tlfc DNA^Genbank® x - * ^ - 3. iz h £ t 9 . ftj pg^^H i nd 1 1 1 T 
—&lftV}WiZ'tiz.ZZ.£%V(U&LT^ pBluescripf/v X * K©EcoRVi5D»f®& 
^1fy^D-^>^L/Co C©^7; KDNA (S8) ^$J|S^BaoHI iXhoIT* 
tOSfLTs T/fD-^y;l/ma»»TPCRBfM' (#j550£2£tf)' ^m^lL^fc© 
^o-^iLfco ^-y»f^ >^**-TBB6&LfcTT2(*fcl;iTT2F)B 
S«©yV ADNA£ftPBBMfcEcoRI£XholT??Btf;U 7#D-*y,Mtai$Mi& 

2 -eptS! l v v xfottum k j «i«*j«fc t;y y adna© j & 

& (J1-J5) *<#*n$DNA»fM- (EcoRI-SacII) £ 1 Tftfi! L/cLoxP-pstNE 
OitiE^iM^^^/c (£270) o PstNEO©fe¥^|S](i> tt#afi?Og?Jfl 

iiHiuisj^i^oTuSo coy^^u kdnau, ±mm mm%m ^xmm u 

8&KpnI£<ktK -tSfllrttWf LTTT2(£ fc(iTT2F) ESilfflJIS^© h 5 >X7 x * 
a >K£fflL/Co ©M$E^^TT2(^^(iTT2F)ES^IiS©4 1 ^btn:^S^^^ 

<Eft(*y/ADNA-!Mf>yo y hffl©7D-7iL^ HfU k -C it y y ADNA 
(SS25H#JRD 03*^©DNASffn- (XhoI-EcoRI ; m. 4kigS*f) £fflW; 0 * 
- y 'yr^^^- T-JBg^ L ^TT2(£ (2TT2F)ESifflIS® y 7 A DNA£ 
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'<'(*v-*TJUi/V-XZ, : J->*->ff4i/y, ¥±tt, 1995) (Djj&lZ'ft 
^■7^ XESmmim^mALtZo TT2F,«£ h V7*>>>&Wl. 2.5xl0 ? ®/ml 
«!:<£5«k-5JCHBS{cBiSLT^t>5//gDNA^in>L. ^-WOHJ-- (A-ft^y 

Q//F©$ftT25OVO*E^r4mmg0xi/^ ho^l/-«> 3 >t;l/ifflHTtfi 

* -)*-|fflJ}a^^^7 4 cl00niiii*I^Sffl7 P 7 7 l ^.y 9 + — 1/ ( = 
$0 2fti:iIL/; 0 iHj^iClO, 15 #gDNA£ffi Weill* Mto?c 0 1 B&K300 
//g/ml©G418 (GENETIC IN, ££fri£tfe<hfi £&*.fco 7~9B^(c^i; 

7^3D--ifi76®^h 0 -y 97 y^U *ft-F*l£l2ft:/ b- h"p3 
> McttSSTltS&S-tK ^04/5*0. 2nl©ft^ffl^ift (ESi£it&-U0!KDMS0< »> 
)*-7» CMSU -80°C{CT^^L/io B&9®l/5M:12tf;-t?5*>=i- f h 

h(Cf#SL. 2B^SLT (^WJ2) fc*Lfc3fftTY/ADNA£flK 
^L/co Cft£©G418IH£n2Fifflfl&?V ADNA**J|S»*EcoRI tXhoI (Sffiii) 

4101Mf>^D^ hfl?#r©*£3l£ (H28B) ^ffliJSU-^C^^o ^^S!TT2Fifie 
teTiiEcoRU XhoI?8'fh{c«t*)2*<Z)/<> K (a. b) j&<fcHl3n£o *Sl^ffl& 
iftfcfc^Ttt. Z.tiZ><D^irnfr<D'<> b'f)<ffi$:l, mtzlzT%Hz.'<> K (c) 
^S^tlSdt^g^nSo 0*11131, #14Ucfc^Ta©/<> Kj&<*8£U if 
fclcc®'<> K#fcH3tLTO£o El*£flJlcteDNA©*i$£7KLfco 

(^«]50) iaftSafilHlffliftjt^ESfflte^^©^^ 

(^«J49) T^bn/c$t{*:g||ffil5l*E^^^TT2F«^#131^^X h y 9 
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£9±L*>±V\ ICRt^ttMCH(ICR) (B*^U7tt) JifltTtf XOSSECJ: 0 & 
£ttfc8M$K(cjE£«10~12^£AUc o ESMffligJfe (£J60]9) T— 

mmomAM^mitzm^ 22^01^^ xtm^itzo *tv®mt, % 

fet^^tiil (ICR) S*oefeO«t«CT2F«BJJ&S*©^fe tf<fg 

feen**><if'5^{cj;#)2|3i3t$n«o e& i £22E© ? ■& €fe c §i§ e> ^ 

16fi#l«fe©80XJK±jWMife© It+^T^m-. 

£©*§mj:tK ia#s«fiisiiii«i^#Esaeia«c-#i3i(i+y ^mmz&ufti 

°Tt6tt^^ 0 x© 9^ 100X©gitt*^^-rJlf + y.-5 2fi#^MCH(IC 

©^ V>^(i#13lS*T**) (H»J42#JR0. 2E(ClE©iiJ^T©^^tL/c 

(J^feM5l) StttMfilffi|i|ffiSi>L#^t>©2S«*^©iJi# 
>tfjTL/;l/^G418Btea^©#A(3j:<9®^$nfcESm^(cfcUT. ig* 
^^©G418-g^±(fTJ$*tSC«h(Cj;^#^n^^26^G418iit^^X^ y 

¥±*±, 1995) o CtUCg-5£, a*{in2F$t«:fi«i«|5liSatft>L(*#131, #14Hw 
o^TPi«7l//l/©«*«c«#©^ JBTF©***(Tofc 0 *f\ #131, «i41ffi 
*«w-D^Ta5EG418aiS^©yiJ635iiim-> + -U^l0tfc (C©^»jdfe^T(i 
$»»lflStt7>f h W *>>&a«-LT^<j:^G418Wtt^ft*ftlffll!S*ttfflLA:o 
H«|J9#)I) JCltt*A:*)»10pffl©jBte*«L, 0, 0.5, 1, 2, 3, 5, 8, 
10, 15, 20 mg/ml ©G418 (GENETIC IN N £*ft-€-'ft#t;ESi&it&tt>-£10 
BRfl£*Lfco *©#S*3mg/iDl©ai«*7?tt^&*>«3o--.*<Baf)&n/:*< N 
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5mg/ml£ft£U 4, 5, 6, 7, 8mg/n\<D&m&T'mm&G41BW&W<Di&tiL&'n o 
/Co #131, #141-tft**ftlCoUT100mnr> + - UftlOftJClft^/i J^IO 6 ^© 

•5o) (Cckl9^SL/Co ^Sgflifel2BfifcJC7ing. 8mg/ml© •> + - bdfc^T^ £ 
^3Di- (#131 : 12# x #141 : 10ft) ^tyn^U (HWJ49) 

B&BcoRItXhoI (±Si£) TJSftU 7^*D-xy;um^S)T^|imittf > 
7u y K£ffttl\ (0Sife0]48) -3tc^Lfc7n-7T-M$J7 WU©$gi£$ft£: 
#£fctilLfco *©ii£Jfl#131$£*<7>lft (#131-3) #Mffl7 WI/«MM*T&* 
ct^9^m^#/Co #13lS*CD6^(Co^T<D1fif >yn y h tfff ©i|£3l£ (» 
280) JC^to ^£MTT2FMTteEcoRk XhoI#Htlc«fc D 2#©^£M'< > F 

(a N b) a<fctfj$tt5 0 Jt#J7U;l4B^ia&/Lft (#131, #141) (cfc^Tte. 
_h«B©/<> Ka#?BfcU frfct^<> Kc^gifc>*i£ (Hife0i|49) 0 $ £lcM#J 
T UJl^m^ti^Ctlz^fo, t>9— ^©©^'^ Kb*<?8$fcU 
> Kc©*ttt5Ci*<^ffi$n-5o EI^S (#131-3) O^D-y|;fcliT:o 

K/<*- ft A: „ ftt^:o? p - Xiia^MISitte^ 

7U;U3&<««3ftfct>©T&So 

(^»J52) taftfi#I^I^^^^^TT2F«^^^©G418Wttv-^-atfe^ 

©ft* 

(^«J51) TKf#$nfc!n:{*filIMlj7U;l/^^ (iU»KG418i»tti*#131 
-3) OG418Wtt-7-^-jta^^J^TO^JIII{c < k^l^*L/Co G418iH£^-#- 

aa^omtKcjfAL^ioxPse^ij (HWH8-1) . ©iaTf«Pit'Rf»6«iifi*^.*jec 

1"CreU=J >t':>--tfit£^£#&fS^^-pBS185 (BRL) £ (f§zR«-, 
/<>f st-T-aTyi/S/ U -X8, ^->^-yf-( ^±*±, 1995, &tfi«5*3B 
£»E¥SiJffik ftgW£©S^8*tfi> P255-. 1995. ¥±tt) ©£&fC<£ 
^#131-3«c^*AL^o #131-3M£ h 'J7-»j!iIL, 2. 5xl0 7 ®/ml <h 3 
«fc-9iCHBS(cagSLT^t»30//g©pBS185DNA*iP>L % S?->/</HJ-- 
77 h\ ljSSa-5- hSMft ^l^Ti^ h a * I/- •> 3 >£frtt o tz 
960//F©^*T : 250V©SE<&4min^OiL/^ b o I/- •> 3 (HSfe^j 1 ) 
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tl^l00mm->^-l/3tt{C^n't*n-> + -Ultk^^.t)100x 200. 300*ffll!£ 

StgLfco 52300 /z /ml ©G418 (GENETIC IN. v^'v) ££t;£«n?3BiS 
«iU *0£#$T?G418»tt£*|£Lfco *©££6*n-:/j&<G41'8#3ETT 

©4/53-0. 5ml ©&£:ffli£ift (ESigife+10XDMS0< tcM 
U -80 o CfCT^&# L*io S*J©l/5ttl2J*-fe*7*->3- h^U- Mc»S 
U 2BBig*LT (H»J2) tc^L/c^T-yy ADNA^TOL/co Ctlb 
©G418^ttTT2F^flS^yy ADNA*SiJ|B»*EcoRI . TilMkU Tif 

o-X^H^lt'^tf G418»ttae ; f*^t % pS 
TneoB&#3. 2kb XhoISrjt (7° o — 7* A) TG418Wttatfe : f ©Bfti^itSlL^o 
-£©^31. #131-3K:fc^T«&$ft£, 7°D-yAi:^^7''J ^WX-rS^<> K 

G418jeSttt*tC*%^T«t^^G418»ttv-*-ite^*<|S^±$nT^SC t*<it 
SStlfcb $ t><C±ieiIII^/ c C^^-epBS185DNA^EcoRI^^L/c7 , D-7*B^ffl 
l*T1Mf >A¥*ff£?Tofc*£g N Ctt£G418jggtt|*(C7 0 o-7'B<!:'W 7*'J ^-f 

pBSl85ti«S:ttft»!fe(*:{c#A$nTi^i:^i%>lt»nSo :tib© 
«gt4<*(i^lfeffl48-4lC^Lrt:ia#g8y ^7^^^- (G418Wttit£^ 

c^jfeW53) ttftsa^ffiEsiaiiaac^o k H4#&£# (i/t^sso ©^a 
c^wj52) T'^t>ti/c. rtSttott^sffi^^a-rsv^xEsam&ac ctt2f 

E&5fc, G418^g&) (C (H«j9) T^Lfcii»}lcG418Wttaife : F«-J;0v- + 
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tZo »G>nSC418i»ttac{C*5^TPCR»*fif (HMW) IZ&Q t hV&IMk 
it£?££i;b M4#ftfe# (Brfr) 0«fiPi<ttBSft5. 

2#&fe##r/t£ -5 V> 1222#&£#<D^A 

(^«IJ53) Tibn/;, b H4#&feft$rfr££i#-f £ttftMfI**i^X 
ES*fflB&ft (G418»tt) (C (H5fe$J18. 35) LfcfiO tc b' a-n W •> 

**lWSk h22#&fe& (ftftglj A it£^£^t;) * S * n-fe ic «fc 9 a»A 

Jfe0jl8s 35) fc£t)fc M4»fcfe# («r)t) &^2#ftfe«:WfK-*S^tt22#ft 

(^WJ55) h hia^SHae? *^t;l4#Jfefeft: (Wffr) *«^-TSrt^Etttt 

(^JfeM53) T'TO$n€.t h£iftfi£I££^£#t;l4#&fe# (»?k-) 

*fflfi£&&*©B*fflJ®-eg£$ft£ t Mn:(*l:tt*< (HWJ14) LfclfrifclcJ: 
te^A&feft±©b h T'&S©"^ ES*fflIfr|*dB5feBiSfflJ®©£< (i 

(^WJ56) b hl4# + 2#, 14# + 22§&fe# (lirfr) Z&Wt SrtStttftft 
(^ag«54) T'^#£ft£b M4# + 2#, 14# + 22#&fe# fltffr) 

23> 32) -e^L^fejc«k»?ttiij$nso (HWJ55) tmrnzzmm 
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(*»>J57) t M4# + 2#, 14# + 22#&fe# (tf)t) 

fi<s^:a-7f ^BsiHtaEb**> 7-?vzfr&<Dt hta^^/N-ryu K-vsm 

(*«B«15, 25. 34) (£jfc'ffl56) TflFJiSStt*** 5 ^"5 X Kg ft 

K— **flstf*So l-3aiB**L*«±»*BLISAttT»«fr*o BLISAj* 
tt (H»J14, 15, 21, 24s 25, 33, 34, 37, 38) fc* ltzJj&T*'nte\<\ t h 

(H»)58) *t#m«^ig * * ? $ * BsaBia^ e, oit^gii ite^ 

(*ttfl52) T«»LfcttWil^a**ttA(#:TT2F|ffltt«! (G418MS&) lz 
(^Wij48-4) WJ^LfcttftttM^-yy^^^^^^-^iMHii^Kpn, ( 

¥±ft, 1995) ©#&lC^±tETT2FMft (G418Sg&) ^A^So 
y/ADNAfcftHf-So G418»tt^yy ADNA£$ljKg^EcoRl ctNotl 

(^wj59) fcwig&mmi&&i#frib<D2myimtiiv>fR&- 
■*«o «-o^Te*Mffl7i/^©«*«s*jKT©^aicj:e)w#-r*. (hwj 

51) _ iH«ltt*ft-eW«iltG4l8Btt«c*K1ILs DNAK»*fftt9o 
K*SG418»tt<*yy ADNA«-MI8Sf*BcoRIiNotI T'tfHtU 7*f 

D-xyA.*»*»T»«ak-!Mf>rq y h*firttl.\ (H»J48-4) fc^Lfc 

yD-y-eM{HJ7u;i/0^$n^^^^tB-r<5o 
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Z-Z&ZtCreUo > \£i~- -if kftm^t f -pBS185 (BRL) £ m 

5ml£>&?pffl^iife (ESig*ti+10KDMS0<'>?*^>) ICSSL^ -80°CfCT 
•T^o a 0 ©1/5(^:12^:^5 h7°l/- H;:jf«U 2BPb^#LT 

M2) lz.7fiLtzJ3&T*Yy ADNA^-lX^tSo cn bOG418E^ttTT2F|fflMy 

y adna^$ijk^ecori c±ig£) -e^^Lv 7^o-xy;umm^i&T^si 

^1Mf>yD.y h^Ttt^. G418»#it^ : f ^^t;pSTneoBS*3. 2kbXhoI»fH- 
^o-^iU G418»ttitfe^0^i^5iEtSo 

A 

ES«ft (TT2FS*. G418/gg&) lz (H«]9) X'Tjk LtzM K) (cG418»&iifc 

(^»j62) ifcttfifiu 6tt^a*^t H4#»fe# c$t#m«) bs 

&W+&vK7XESmi&# (TT2F*3fc, G418»tt) (C (H$fe0i|18) T'^L/cii«9(Z 

«»fc^££tr) S&#BfrJt£S ? n-fc^&ICcfc^A-rSo #^5fa-D7 
f>>, G418-m^^iM^(c:fc^TPCR^tff^ (H«ljl8) ICctOt M4#& 
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(H«ij63) iKftmms «*^a^k M4#&fe& £&&-rsBs 
(^Wij6i) -elf t>n^ N ftft&Vi&mm&tfmMxmfr-Dt M4#&fe#£ 

«ft**TS*BSMM* (TT2FE&*, G418S&) (£ffi0|35) T*Lfc«0»C 

Ait£T£#<fr) * p-b;i/Slcj:.t)*Af So i^Sfa-o^f 
G418-SWtttt{3fc^TPCR*tFf^ (^WJ35) IC«fc*)k H4#ftfe& 

(£*«64) k b2# (ffiftfittff) > 14#.(ia^S|g) , 22# ft 

^tt22#ftfe#*y5Xh*-fS?>Btt-(i zu «i&, Exp. Cell. Res., 197, 22 
9, 1991) % ^0'D7^ *>>Wttk (Winder Cell, 82, 321-, 1995) m<D-?- 
^-jt^OjfAiCck^v-^^^l-Se cnti C^«i]16. 26) lC*Lfc£& 

K^tm-So (^»j62) Tftn/:, rtSttfit^Maofett^aT^o^o 

k hl4#&fe# CKffr) &^2*fh>ef«:«^»fK-«A^S7^^BSIBn«i (TT 
2F4*. G418»ti^ k'a-oW •>>»&) IC (HWIJ9) T*^ ltzjj& t ftft 

x#M±Qmtz®ft%mmMWmm (Johnson*. Nucleic Acids 
Research, vol. 23, No. 7, 1273-, 1995) ^fflt^ 0 l#t>tt£G418. e a - 

3@<Dk h%&# fltffr) *«ttlT^*C±jmWSWr* (JttttW. 18, 35) 
(Cct«9 5tlS$n^e (^WJ63) T»&nyirt«tt!r[f*:fittRUf6jft^ai-c*0 
*ot H4S%fe# (tffr) RCf22#*fe#«^(fffr*fil»1-«T«>^BSIBtt«c 
(TT2FS*. G4l8lStt N k** - n i/ ^G>"4 fn^* i/'s&Z^ft 
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c^wj65) h btiftm&¥ cmm+mk) wn) zftfttzn 

(mmm&u 62. 63. 64) rmnztizt H$t&&£^£^fr&feft mx) 

ttf&it (HWJio) ^t*1^&(c<j:*Ht9o ::t?it,ti5+^77-7X[: 

T?±ics^$nst vtam< temmus 23, 32) T^uc^&Ccfco&tbsn 

t hft#MfI&tf$££lU£g£t-£ ( Lonberg£, Nature, 368, 856-, 1994) 0 
££tc. (IOfe0i]37. 38) T^L/c#&(3<fc<9ft£iu e«W<#»ct h&*T-&S 

(HM^j66) t hftftitfc? (fiii+niio ££t>»fe# c»f)t) fcfiurrsrt 

(H»J25) iPUttC (HWJ65) T-^btl-S+y ^v^XtCg^ji^-S^Jl 

T*ftgu wK^KOHiL. via— eauaiaiiiaia^Lx 'W^u K-?*ft 

fife-r^o l~3OT^#L£«±m£ELISA&T-$#r-rSo ELISA&li 

14. 15. 21. 22; 23. 24. 25. 33. 34. 37. 38) iZTjk L fc^rjSTfirttlK t >ffi 

(H»J67) ^v^xfp^ 

(HWJ49) T*ftli£L^rtStttt(*S«>T-fl!j7 l/;l/fcSTT2FfflISi*a** * 5 
v$*®^8©9 5#ttfe£jF*"t>®twOl*T1J-if >M#f£>3t>(2P CR (HJg 
£|J49) *IC«fct>fcffl7U;l/*fcfc**fflf*£aft** aWf*$ftStt*ttl/2T? 

V>*fco^TlMf >$#r (HW)49#^) . V >'<m%mT~<Du§m$i (Kita 
mura£, Nature, 350, 423-, 1991) ^©$#r£frt<\ M>J7 U/U*<X*I L. g# 
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(3W^aF*l5lt**il/4-?f*«, «a//*Xa-9">Xtl*5^Sfeft :Kitaiu 
ra£>, Nature, 350, 423-. 1991#JB) 0 £frtt$£T®WLfc**&£ftttilfi 

o^^^ 5■7^^tc*5^T«1ll^«I^B«Bla«^^£^^aALA:EsaelS{cs*t- 

£ 0 RAG-2^$iv^x (Shinkaib, Cell, 68, 855-, 1992) 'ttftfettttBffl 

te*i^f^*c£*<T*/i:^flb©T^x»ittfccoBWJcig«{cfijfflT*'*o c • 

Oi/7fAl:*5^T (£Jfe0|62> 63, 64) 

!I^k M4# + 2#fc£^ttl4* + 22#*S^M:14# + 2S + 22#&fe# (#r 

Jt) £&fttST*XESMft£&ffll (^»J10) ll:^L^n>77 

tit htttemm (i4#^fe#±) „ mikit (2s^fe^_t) N ggu (22#&^ 

(^Jfe0lJ9) £|I|8Hi:2FftRD\ (HWJ9) ©v^xES;itt£TT2F (39. X0, 
§£»J39) l=II^»x.fc^rffi«.?iJfflLT»t>n«t hl4H&fe# flfffi-) 
lT3*^^*£^£MICR^X (771/ hV. H*^U7tt) £*1-£LT£ 

14»*fe{*HfffrOff»*PCRflcllJ:*)*»t* (HWJ9, 42, 43#J£) 0 t h 
14g&fe& (»ftt) «r«J*^4-7^^BSaiJia«ctt (HWJ42) (H^ij43) 

*^Jfe^J&0'^T©HWI69~74(cfc^T, t M4#ftfe# (8fr#) (i 

t btjiwnmmB?, t h2#^^ ($?*) «t htt#/cttae^ N t h22 

(^»J69) t K22*$fe# flfffi-) iAES«6^y77-7X?I[:ij(U 
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(H«]30) ±nW£%&RZf. ©^XESM£TT2F (39. XO) 

MLfcyy ADNAJCo^Tt F22#5fefe{*:WfM-0^*PCRji{CJ:t)^f S 
(^JfeM30, 42. 43#&B) 0 t h22#Jfefe#*SlWi^©as^WfK-^fii^5v 
^^BSftH&ttW (H»J42) SO' (H»J43) L tzM *5 (C + > 5 'i' 7. tfT' 

««iw^ : f-**^tti»?{c^kL> ^ns*©?5R»wt h22#»fe# mm 

*fi#©£El;:J:.5fftfc 

(HWJ42) (£dfc0|43) T^bftfct h 2#&fe##rtt-£«ft^-£ 

wx^mt anmmv T<mz>tizt bimm&& mm ^t^vox 

* £E^- s c t tc «t t) £ £ ft s ^ v x ©km <k <9 MM l y y a dnas-pc 

R&^ (l£»j9. 42, 43) Jl<k»)ft?#fLT. t h2#&feftg&#(tfrfi-&tf fc h 
(^»J71) t h22#&fe& (Wffr) SO*14H^fe#: («ffr) £HB* 

(^jfefij69) -ci^na h22#^fe^ (»f>t) en 

iCi <9^tft€»^v^X©^ e t<9P3U!L^yy ADNA3-PCR&H (£Jfe0»J3(K 
42, 43) (C«k»)«?*fLT, b H22#&fe# CSFfK") &tf k * 14Sfcfett (WJT) 

(^^ij72) t h2w$k&#MK, mm &tf22#&fe# mm 

(»M71) Tlf £ft£k F22#&fe# (»rJt) &tfk M4#ftfe# (Bfrfr) 
^G^^^T^ScS- (H16W42, 43) T'&btltzt F2#ftfe«:»f>t J &«SF 

ADNA£PCR&^ (H«j9. 30. 42. 43) l£«fc 9J*#r LT. t h22#&fe# ( 
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%W (Wffr) b M4#&fe# (SfM*) ^t^TOXlli (H»]69) 
t»n« t h 22#»!fe#||ffM-^ft«rt 4 t >> *%%LtxMtZ> Z. t \z± -> T 

t h2#+14H (H«]70) , 14# + 22# (MMmV) ^ 2#+14# + 22§ ( 
**W72) 3fefe#«rftftt*-9">^»tt*rt«tt!n:M« (HWJ67; Kitamura 
t>, Nature, 350, 423-, 1991), gfl/c (Zou£, EMBO J. , 12, 811-, 1993; C 
hen £>, EMBO J., 12, 821-, 1993)it£^ LTl^ v * X&&<h£E££l 
«9igL, th2# + 14#, 14# + 22#, t fctt2# + 14# + 22#ftfe#^ft^ 
Svtf^fcPCRflPtfa? (Hifefl!9, 30, 42. 43) IC«J:>)Sau £lcf££ttfc h 
£££■#■5 v£*^tfc£«£&3- 5 (Greent>, Nature Genetics, 7, 13-, 1994, 
Lonberg£>, Nature, 368, 856-, 1994) 0 

mmwo SEEK ft* t r-fct#it£^£^frb hJfefeft^ft^'-rs-v 

(HWJ25) il^c (^«i]42, 43, 68, 69, 70, 71, 72, 73) Tif^tlS 

l~3iir a ^SL^S±m^ELISA&Tii^So ELISA&(i (HJfeflH. 15, 21, 
22, 25, 33, 34< 37, 38) ic* Lfc#i$T*<W\ t r-ftftHte&tf b 

(J£»J75) T'>^Si#SffiMffi!l7i/;u««n2FiBBi!ai*S*+>' 5 v xoifayt 
O "7 -5 7. 1 gM©& tb *5 <fc 

(^WJ51) T'&$$ftfc?$xffi#S&Mffi|7 L/;U®^TT2F«^(#131-3) 
<k<9 (^»J40) ^^L^STS^L^v^-^O-j^ + ^^^^n^'nOX. 
50X , 99X <Dmm^\,^TJkfficp(D^V Xlim&ftte&ZffeM&'a^tZo §L 
fM&2iSt$©*y 77>)XJ: (JSlfoLllu^^O^tfXlgMM^ (HWJ14) £D 
ELISA a£ffll*T£*Lfc 0 PB$T'^L££^XIgM£#(Kirkegaard & Pe 
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rry Laboratories Inc., 01-18-03)£@£ U &l.*T5XFBS£&in LfcPBST'^ 
RLizMmUMZtjatto Z IgM£t#(Kirkegaard 

6 Perry Laboratories Inc., 074- 1803)* in TMBZfcgJgtU 450 nn©!R3fc 
££»J£Lfco *tSS!$ftfc-7tf*IgM(7 7- I y-JjL 03081D) ^g$iLS 
PgWfcFBSj&bn©PBST*&f?Lfco ^^^O^ic^fo "7 $ X$t#M«|OMfllJ 

7 l/;l/A<©iS$tlA:TT2F«lllSS*0 + y 5 7</709^ +y5$*<99X ©k© 

ti -7 $ * i gM»&a<ffi < . es,m© -? v xnm & fe^ # & t ^ l « i > c £ 

H20^. ^T^X^Ov^XIgM^Jt (ELISA) 



I gM (mg/1) 



0 12 
50 11 
99 1.5 
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se ?y & 

K?iJ#^: 1 
R.n<DM:$ : 2 o 

mnom : &® 

E^joM:flfc©»» -oJjfcDNA 
BE?«J 

TGGAAGGTGG ATAACGCCCT 

Efll*-t : 2 
EJiJ®^ : 2 2 
EBKDS! : 
#Ji®& : -*« 

EJiJ 

TCATTCTCCT CCAACATTAG CA 
: 3 

mWMiZ : 2-1 
E^iJCDM : 
«©»:-*« 

E?iJ<D«2I : ffcCD&& £/£DNA 
E3&J 

TGTAGGGGAC CTGGAGCCTT G 
E?iJ#^f : 4 

9 o 
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K?iJ©^£ : 2 1 
: -*« 

m n^- : mm 

TTGACAACTC ACCTGGACTA G 

ae?ij#-t : 5 

BE?iJ0g£ : 2 0 
SE^iJOM : 

IE^iJOS^ : ffe<2)tttt £/&DNA 
BE?|J 

CTCTCCTGCA GGGCCAGTCA 

E3«-t : 6 
K?iJ©^£ : 2 2 
EJiJOM : 

E^J©8ffl : £/£DNA 
E^J 

TGCTGATGGT GAGAGTGAAC TC 

E?iJ#^ : 7 
E?iJ©£$ : 2 0 
E3RJ0S : 
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21 



20 



22 
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mom : -#« 

E?iJ 

AGTCAGGGCA TTAGCAGTGC 

E5»JS-*f : 8 
E^JOM$ : 2 0 

mom : -*« 

E?iJ 

GCTGCTGATG GTGAGAGTGA 

E?iJ#-f : 9 
E^ijOg^ : 2 0 
E?ijOM : fe® 
ffi©# : -*« 

E?IJ0«£ : flktDSK £/&DNA 
Efll 

TGGTGGCTGA AAGCTAAGAA 

E?lJ#-t : 1 0 
EfllOjfc* : 2 0 
E^'JOM : &® 

mom : -*« 
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CCAGAAGAAT GGTGTCATTA 

@E?iJ#-f : 1 1 
BE?iJ<D:g£ : 2 0 

0O» : -*«[ 
TCCAGGTTCT GCAGAGCAAG 

mm^ : i 2 

K?|J©:1£ : 2 0 
: -*« 

K?'J0«2I : fife©&& ^^DNA 

TGTAGTTGGA GGCCATGTCC 

: 1 3 
BE?|J©£$ : 2 0 
IE?|J0M : 

: -*« 

mp*- : mm 
eta 
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20 



20 



20 
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CCCCACCCAT GATCCAGTAC 
K?iJ#-f : 1 4 

mn®&$ : 2 0 

K^'JOM : 

-*M 

: £/&DNA 

E*J 

GCCCTCAGAA GACGAAGCAG 

EfllS^- : 1 5 
E?'J0S$ : 2 2 

ge^ijoM : m& 

m.n®mm ^dna 

GAGAGTTGCA GAAGGGGTGA CT 

KJiJ#-t : 16- 
mn<DM:Z : 2 2 
E?ij<DM : 
IgOtfc : -#« 

E7U©aS : &/&DNA 
E?iJ 

GGAGACCACC AAACCCTCCA AA 
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20 



20 



22 



22 
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myim^r : 1 7 

ie?iJO^$ : 2 0 

«©» : -*« 

h#ni?- : mm 
E3aj©fi8 : flfe©tfcK nJ&DNA 

GGCTATGGGG ACCTGGGCTG 

B£?'J#-f : 1 8 
S2?iJ©^£ : 2 2 
BS?|J©M : 
: 

K?|J©«& : ftfeCDfeg -d-J^DNA 
CAGAGACACA GGCACGTAGA AG 

KJlJS-t : 1 9 
E7UOJUF : 2 0 
Ifi^jOM : 

TTAAGGGTCA CCCAGAGACT 

mym^ : 20 

SE^O^^ : 2 0 
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22 
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mwm -.mm 
ebi 

TGTAGTTGGA GGCCATGTCC 20 

E3«^ : 2 1 
Um<D&% : 2 0 

E3*J®«fB : ftk®&& -&J&DNA 
EJIJ 

CAAAAAGTCC AACGCTATCA 20 
KJlJ#^ : 2 2 

mmo&z : 2 0 

E3*J©ffl : #»•.'. 

E^iJOSS : flfcCftB £/&DNA 
E7»] 

GCCCTCAGAA GACGAAGCAG 20 

ETA**! : 2 3 
E?iJOg£ : 2 0 

mnvm 
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TCGTTCCTGT CGAGGATGAA 20 

E?lJ#-t : 2 4 
EJIJ©^$ : 2 0 

TCACTCCGAA GCTGCCTTTC 20 

E?iJ#-f : 2 5 
E?iJ©££ : 2 1 
E?iJ©S : MBS 
«©& : 

W.JWmm : ffi£>&& £/&DNA 
E?IJ 

ATGTACAGGA TGCAACTCCT G 21 

E?iJ#-f : 2 6 
E?iJ©:l£ : 2 0 
E?iJOM : 
«®» : -*t& 

E?iJ©H8 : ftfe<D&& -n-fiJcDNA 
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TCATCTGTAA ATCCAGCAGT 

I£?iJ#-f : 2 7 
@e?'J©£$ : 2 0 

GATCCCATCG CAGCTACCGC 

: 2 8 
BEJiJ©^$ : 2 0 

mom : -*fj 

TTCGCCGAGT AGTCGCACGG 

fieyij#-t : 2 9 
gejij©^^ : 2 2 
SE^IJOM : $K 
«©» : -*« 

mnomm •. totsi £/£dna 

GATGAACTAG TCCAGGTGAG TT 
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ETiJSMf :30. 
E7!l©£$ : 2 2 

m^iom : 

«©«:-*« 

htf o^- : gflMK 
E?IJ©«£ : teora £/&DNA 

CCTTTTGGCT TCTACTCCTT CA 22 

@E^J#-t : 3 1 
E?iJ<D££ : 2 0 

«0» : -*« 

h^D^- : 

EFIJOM : flkORifc #fifeDNA 
E^iJ 

ATAGAGGGTA CCCACTCTGG 20 

E?iJ#^f : 3 2 
E?iJ©^£ : 2 -0 
E*iJ0S-:#K 
i©tt : -*«£ 
h#nS>- : 

EJiJ©8IS : flfeO«K -n^DNA 
E3&J 

AACCAGGTAG GTTGATATGG 20 

K?iJ#-t : 3 3 
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BE?iJ©^£ : 2 0 

mnom : 
mo& : -*« 

AAGTTCCTGT GATGTCAAGC 

Wffltt : 3 4 
&JiJ<Dg£ : 2 0 
ge^iJOM : 

: -*« 

mnomm £$dna 

TCATGAGCAG ATTAAACCCG 

mym-f : 3 5 

SS^iJ©^$ : 2 0 

K^JOSIl : ftfe©&$ "n^cDNA 
HE3&J 

TGTGAAGGAG GACCAGGTGT 

I£?|J#^§- : 3 6 
K?iJ©g£ : 2 0 
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20 



20 
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e?»j 

TGTAGGGGTT GACAGTGACA 

mm^- : 3 7 

ETUOg'S : 2 0 
K?|J©M : 

: -*<a 

E^iJOSS : ffe©&$ -ofifcDNA 
EJiJ 

CTGAGAGATG CCTCTGGTGC 

E?iJ#-t : 3.8 
E?iJ©:1£ : 2 0 
K?iJ©M : 

mom. : 

h#ny- : mm 

E?>JoaS : ffe©tt» "afifcDNA 
E3&J 

GGCGGTTAGT GGGGTCTTCA 

EJ>J#^ : 3 9 
E?lJ©g£ : 2 0 
E?iJ©M : 
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20 



20 



l o l 
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GGTGTCGTGG AACTCAGGCG 

BS?iJ#-f : 4 0 
Be^iJ©5^ : 2 0 

mnom m& 
mom : -#« 

iE^JoaH : tik®&& £jj£DNA 

CTGGTGCAGG ACGGTGAGGA 

KJiJ#-t : 4 1 
IE?|J©:S£ : 2 0 

mom : -*« 

GCATCCTGAC CGTCTCCGAA 

@e^ij#^ : 4 2 
BE?ij®g£ : 2 0 
E?fl0® : 
«©» : -#« 

e?«j 
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20 



20 



1 0 2 
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GGGTCAGTAG CAGGTGCCAG 

mm^ : 4 3 

mWO&Z : 2 0 

mnom : 
: -*« 

h^u^- : sum* 
mwmm £j&dna 
mm 

agtgagataa gcagtggatg 

@£?|J#^ : 4 4 
SE^J©g$ : 2 0 

«©» : — *SS 

mp*- : mm 

GTTGTGCTAC TCCCATCACT 

K?iJ#-f : 4 5- 
: 2 1 

mnom mm 

BOWL : -*tt 

@£?|J©8S : t&CDmk &J&DNA 
TTGTATTTCC AGGAGAAAGT G 
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20 



20 



20 
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K?IJ#-S§- : 4 6 
B£^jOg$ : 2 0 

mnam urn 
etu 

GGAGACGAGG GGGAAAAGGG 

E?ij#-t : 4 7 

E?iJ©:S£ : 2 7 
E?iJ©M : 

: -#« 
h^n^- : MR 

E?IJ 

ATGGACTGGA CCTGGAGGRT CYTCTKC 

B£?iJ#-t : 4 8 
Be^iJOg^ : 2 7 

.E?»l©aa : flfc©&& &/&DNA 
E3*J 

ATGGAGYTTG GGCTGASCTG GSTTTYT 

E*J#-t : 4 9 
E^iJcDg^ : 2 7 
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20 



27 



1 0 4 
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mm 

ATGRAMMWAC TKTGKWBCWY SCTYCTG 
Wtm^ : 5 0 
ffiyiJOgS : 2 0 

: -*« 

K^iJO^im : ftfc©&5£ £$DNA 
CAGAGGCAGT TCCAGATTTC 

K?iJ#"t : 5 1 
ISJOO^S : 2 0 
Be^ijOM : 
ttOtt : 

h^P^- : sou* 

: ltk©&$ &/&DNA 
TGGGATAGAA GTTATTCAGC 

K?iJ#'-f : 5 2 
B£?iJ<D££ : 2 0 
@e?iJ<9M : 
ttOft : -#« 
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27 



20 



1 0 5 
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nmomm &&&& smm 

ATGGACATGR RRDYCCHVGY KCASCTT 

IE?iJ#-t : 5 3 
I£?iJ®g£ : 2 8 

mnom &m 
md^- : mm 

CCAAGCTTCA GGAGAAAGTG ATGGAGTC 

BE?iJ#-f : 5 4 
: 2 8 

mmom •. 
mom. : -*« 

mnomw. momm £j&dna 

CCAAGCTTAG GCAGCCAACG GCCACGCT 

MJU^-t : 5 5 
K?!J©£$ : 2 8 

w.nom. : mm 

mom : -*» 
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WO 97/07671 



PCT/JP96/02427 



CCAAGCTTCA GAGGCAGTTC CAGATTTC 

: 5 6 
iE?'jO^$ : 2 8 
lejijOM : &® 

tt®» : -*«[ 
h#o : jgffft 

E?«J©«a : ffe©&& &/&DNA 

GGGAATTCGG GTAGAAGTCA CTGATCAG 

ETUW : 5 7 
EJiJ©££ : 2 8 

sejyoM : 

SejilOSm : ffe2>&& £$DNA 

ejij 

GGGAATTCGG GTAGAAGTCA CTTATGAG 

K^iJU-t : 5 8- 
Se?iJ®g£ : 2 8 

: -*« 

GGGAATTCGG GTAGAAGTCA CTTACGAG 
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E?IJ« : 5 9 

mno&z : 6 0 

mwn^ : £j&DNA 

ACCTTCATCG TCCTCTTCCT CCTGAGCCTC TTCTACAGCA CCACCGTCAC CCTGTTCAAG 

BS?iJ#-f : 6 0 
1E^|J(D^$ : 6 0 
le^JOM : &® 

g£?ijO«*g : ffc®&S? SfeDNA 

TGATGCTGCA CCAACTGTAT CCATCTTCCC ACCATCCAGT GAGCAGTTAA CATCTGGAGG 

tinm^ : 6 1 

BE?iJ©g£ : 2 2 
E?iJ©a : #»• 

K?lJ©8SS : ftfc©&® -nJ&DNA 
CTGGGGTGAG CCGGATGTTT TG 

i£?'J#-f : 6 2 
E?lj0fi£ : 2 2 
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BOWL : -*«| 

Kf>c^- : mm 
mm 

CCAACCCAGC TCAGCCCAGT TC 
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ft 3fc © $E ffl 

2. ^—*iz\tW&<b5\*%.^frh%\^t*o%K^t2\ ?n-t?/i>£ft:§i!U 

mmmmttzten2mm®jj&o 

tm^^^r^m^ntzmm^^mm^ntzh<DX'^m^(Dmm^5mm^ 
7. m-ttzim&(Dft*m&w&z^i l iz<D\!ftKz^&mm<t ME3t2te& 
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e«&<d#& 0 

14. .*>5*h h»^*<i«?L»^T*5»*OtgH»l^i5«0*j*o 

15. l«?L»«!I*<-?">^T**m*OiEii^l4^E«0^rffio 

16. »*©IEiim2^{zlE«O^^J:f3f^ai!f *'^i*<T*x 

17. *>5#b h»^^fflll^S^»Olft^:o|Bia^l6TO«0^k^liltt*ft 

18. t*^0$5ffl^ 1 5fej:0 f »3 5'-»155O^f f n^-5IJClB«©^rjS»cJ:i9 
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20. f&2fc©*gffl3gi8TOtt©*.*7#t h»«a*> l < mo^utfzitm^m 

21. »#©iGH£l8££«©*p<5#k Ym%Hk L< (^©^SI^fcttfMcOig 

22. BfflteT&S!&#©fBfflm2lTO«©ifflll&o 

23. ft#©fEfflJB21iII5«©*fflJ&£ $ iD-vaiJjatOBi^t J: >)ft|!!$*i£/N 

24. ^-*feii«»©^*»sfe#*SiWi^©Wr>T-^ft^L. ®ft*&fe#£>£ 
^(i^-©Bff>T-±©st^^^-rsi**©fEH^18iSieig©+y 5*t>»«at> 
L< &*©?&.£ £lim#©tSHm95E«©#k bf/fe*>L< fi*©^£, 

25. Hf#©lEffl£l8E£«©*p<5#b h»®t>L<tt*©?S£fctt»3fc©ffi 
iS*195l!E«©*t hMt>L< (^©^©flf*. &mtizltmfelz*S^T, 

*fc««»©'^*S!ife(*:*5l^i^©»fK-±©itfe?*5g31$-frH -e©^^ 

26. +/5*t Mfr«5©iifflaa*<Biaiia-e*5ai3j?:©igiam25TO*©^ffio 

27. BSBlia*^-3.D-^iffiIBaiia^LT. *^t3ftT^sg|3fr£26E«©#&, 

28. ^»^(c^tt^^K^^T-*Sfi^©$flHm25^~m27iI©^f : tl^- 

29. ^*<itlL»^©K{*:-e*sa*©iBffim28i|fett©^rjSo ■ 

30. Bi?L»«!l©la#*<t hft#T££Iji#©$Gffl3|29^l£i£©#&o 

31. #-*^(i«»[©^*».fe#:*5^ti*©»ffr^^L. K#**fef**5 
lMi^©»rK-±©ii^T^^t- -SIS*©|gffl^l8ilie«|© + ^ 5*t hMlfe 
L< li*©^S£fctt»*©iEffl»19TOtt©#b h L< iHO?!^, 
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